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ABSTRACT
Decapod Crustacea collected during otter trawl surveys on the conti­
nental shelf and slope in the Middle Atlantic Bight off eastern U.S.A.
were distributed as a coenocline. Analysis of bathymetric distributions 
of decapod species by reciprocal averaging ordination revealed somewhat 
more abrupt faunal transitions located at approximately 200 m and 1200 m 
on the continental slope. At 200 m (the shelf break) predominant shelf 
species were replaced by species found on the upper slope. The fauna
between 200 and 1200 m on the slope changed rapidly and was inhabited by
Decapoda with heterogeneous bathymetric distributions. At 1200 m the 
mid-slope fauna was replaced by resident deep-sea species.
Normal and inverse cluster analysis was used to elucidate species 
groupings of decapod Crustacea, the affinity of species groups to station 
(site) groups and the dominance of individual species within site groups. 
Cluster analysis indicated that the following categories of species assem­
blages were present: shallow shelf, mid-shelf, outer shelf-upper slope,
mid-slope, lower slope and abyssal. Species associated with the shallow 
shelf appear to be the only group restricted with regard to bathymetric 
distribution. The species assemblages from the mid- to outer continental 
shelf and slope were bathymetrically continuous across more than one site 
group.
Community structure parameters of diversity, species richness and 
evenness were found to increase from the continental shelf to the upper 
continental slope. H 1 and richness decreased at depths between 300 and 
950 m on the slope, increased at depths around 1000 m and then declined 
with increasing depth. Evenness values were low at 400 m but tended to 
increase to 800 m and remain stable out to the deepest depths sampled.
The decline in diversity at mid-slope depths is attributable to the 
overwhelming dominance of the red crab, Geryon quinquedens.
Depth distribution, size and sex composition, reproduction, stomach 
contents and parasitism of dominant shrimp (Metacrangon jacqueti agassizi, 
Sabinea hystrix, Glyphocrangon sculpta, G. longirostris, Nematocarcinus 
ensifer, N_. rotundus, N. cursor, Plesionika tenuipes, Parapandalus 
willisi, Benthesicymus bartletti), Galatheidae, Chirostylidae and 
Polychelidae (Stereomastis nana, _S. sculpta sculpta) from the Middle 
Atlantic Bight are discussed. Reproduction of most species appears to be 
asynchronous and year-round. Ovarian growth also appears to be continuous 
which would enable multiple spawnings of eggs to occur.
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THE FAUNAL ASSEMBLAGES, COMMUNITY STRUCTURE AND LIFE HISTORY 
PATTERNS OF DECAPOD CRUSTACEA FROM THE MIDDLE ATLANTIC BIGHT
INTRODUCTION
The systematics and geographical occurrence of decapod Crustacea 
from the continental slope and rise of the Middle Atlantic Bight have 
been the subject of numerous papers, beginning with the early general 
works by Smith (1879, 1882, 1884, 1885, 1886 a,b) and Stimpson (1859,
1860 a,b). Despite a proliferation of systematic accounts on deep-sea 
decapods in the North Atlantic (e.g. Chace, 1940; Sivertsen and Holthuis, 
1956; Thompson, 1963; Crosnier and Forest, 1973), contributions to the 
biology of non-commercially important deep-water decapods are few.
Review papers by Mauchline (1972) and Omori (1974) reveal how little is 
known about basic life history adaptations of reproduction and distribu­
tion. In fact, inferences about these strategies are often made from 
shallow water representatives that share the same taxon as the deep-sea 
species (Omori, 1974).
The decapod crustacean fauna has seldom until recently been 
considered in studies on community structure despite the importance of 
crustaceans in the food web. Haedrich, Rowe and Polloni (1975) studied 
zonation and faunal composition of epibenthic populations on the conti­
nental slope south of New England and distributional patterns of some 
dominant decapods were noted in situ by Grassle, et^  al. (1975). Deep-sea 
decapod Crustacea from the Gulf of Mexico were included in Roberts'
(1977) assessment of benthic communities.
An intensive sampling program begun in 1973 by Dr. John Musick of 
the Virginia Institute of Marine Science (VIMS) with the support of the
National Science Foundation (NSF) has brought forth extensive collections 
of decapod crustaceans from the continental shelf, slope and rise of the 
Middle Atlantic Bight. This dissertation contains the results of 
detailed studies on the community structure and life history adaptations 
of these fascinating organisms. The primary objectives of the disserta­
tion are: 1) to describe the assemblages and community structure of the
epibenthic decapod Crustacea fauna, 2) to determine if the decapod 
Crustacea are distributed as a coenocline, to determine where the major 
changes in faunal composition occur with regard to the depth gradient and 
to discuss what factors may affect the zonation of Decapoda on the conti­
nental shelf and slope, and 3) to describe and discuss the ecological 
adaptations of selected dominant decapod Crustacea from the continental 
shelf and slope with special attention to reproduction of the species.
For ease of presentation, I have divided the dissertation into three sec­
tions: the first deals with the assemblages, community structure and
zonation of the decapod fauna; the second considers the adult life 
history of several dominant members of the community; the third summarizes 
general trends and is a perspective on the various aspects of the study.
Although the basic ideas and methodologies upon which this study is 
based are not entirely original, the application of these methodologies 
and ideas to the relatively unexplored oceanic decapod crustacean fauna 
is. Such aspects of study unfortunately provide only glimpses of the 
role of these crustaceans in the offshore ecosystem. However, I hope 
that the results of my objective to determine the composition, distribu­
tion and adaptive relationships of the Decapoda will provide another step 
towards an overall understanding of the entire shelf-slope ecosystem. It 
is also hoped that the results and hypotheses presented here, whether
4refined, refuted or justified, will provide further impetus to research 
on crustaceans from the continental shelf and slope.
Section I. An Analysis of the Distribution Patterns, Faunal 
Assemblages and Community Structure of Epibenthic 
Decapod Crustacea from the Middle Atlantic Bight
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Part 1. Distributional Patterns of Epibenthic Decapod Crustacea 
Along the Shelf-Slope Coenocline
6
7Introduction
The distribution of the North Atlantic bottom fauna along a faunal 
gradient or coenocline (Whittaker, 1967) has been discussed in numerous 
papers. Pioneering studies include those of Le Danois (1948) who 
attempted to define benthic populations from the west coast of Europe 
within certain depth contours and Sanders and Hessler’s (1969) discussion 
of benthic infaunal zonation along a transect from Gay Head, Massachusetts, 
to Bermuda. Other quantitative studies which have considered distribution 
patterns of fauna from the western North Atlantic continental shelf and 
slope include those of Rowe and Menzies (1969); Grassle, Sanders, Hessler, 
Rowe and McLellan (1975); Haedrich, Rowe and Polloni (1975); Musick (1976); 
Rex (1977); and Tietjen (1976).
Understanding of ecological or biogeographical distribution along 
environmental gradients can be enhanced by initial perception of the 
biological patterns as a continuum rather than as discretely subdivided 
zones or classes (Whittaker, 1967; Terborgh, 1971; Boesch, 1977a). 
Traditionally, plots of the distribution and abundance of individual 
species along the enrironmental gradient(s) are compared or interpreted. 
This is termed direct gradient analysis by Whittaker (1967). Direct 
gradient analysis becomes complex as the number of species considered 
becomes large and, thus is often not practical for analyses of diverse 
assemblages (Field and Robb, 1970).
Various numerical techniques of indirect gradient analysis have 
proved useful in relating coenoclines to environmental gradients 
(Terborgh, 1971; Peters, 1971; Moore, 1971; Warwick and Gage, 1975;
Boesch, 1977a). Of these, ordination techniques which consider the
8relationships of collections taken along the gradient to the entire 
gradient are most effective. They offer distinct advantages over methods 
which just compare changes between adjacent collections along the gradient 
(Peters, 1971) and those that are concerned with the limits of the ranges 
of species along the gradient (Gardiner and Haedrich, 1978).
Patterns in the bathymetric distribution of decapod crustaceans 
along the continental margin of the Middle Atlantic Bight off the U. S. 
east coast are investigated in this paper using ordination techniques. 
Specifically, these analyses were performed to examine whether the 
decapod fauna is distributed in more-or-less discrete bathymetric zones 
or as a continuum of species composition and abundance.
Methods and Materials
Data Collection
Decapods were collected from 166 samples (net retrieved intact and 
with evidence of bottom contact) taken at stations during trawl surveys 
on the continental shelf, slope and rise in the immediate vicinity of the 
Norfolk Canyon (36°56.0'-37°09.01N) and from a similar area south of the
canyon (36°32.4'-36°38.7'N) during June 1973 (R/V Columbus Iselin),
November 1974, September 19 75 and January 1976 (R/V James M, Gilliss). 
Decapods were also collected during six one-hour tows made near Tom's 
Canyon and a deep-water dumpsite (No. 106) from R/V Delaware II in May 
1974 ( 38“ 18.0'-39°10.0'N). These cruises sampled with a 13.7 m 
semi-balloon otter trawl composed of 4.45 cm stretch mesh in wings and 
body, 1.27 cm stretch mesh liner in the cod~end, China "V" otter doors and 
7 7.4 m bridle and swivel fished from a single trawl warp. Additional 
specimens were collected at 53 stations (R/V Eastward) during April 1973
and 19/4, and July 1975 (33°40.5'-38°59.0'N) (Fig. 1). A 9.1 m
9Figure 1 Map of study area off eastern USA indicating station locations. 
Stippled areas at Norfolk Canyon and on the continental slope 
indicate where hauls were made with 13.7 m nets.
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semi-balloon otter trawl with 3.81 cm stretch mesh liner in the cod-end 
and 27.4 m bridles was used for Eastward cruises.
Only decapods from successful tows were included in analyses. The 
original sampling design for cruises utilizing the 13.7 m otter trawl was 
stratified random with trawls being made within five strata bounded by 
the 75 m, 150 m, 400 m, 1000 m, 2000 and 3000 m isobaths. Figure 2 shows 
the distribution of sampling effort from these cruises. The random selec­
tion of trawl sites within these strata was not always possible, however, 
due to steep topographic features present between 150 and 1000 m. During 
Eastward cruises, depth was monitored by PESR at both the time the trawl 
reached the bottom (set) and the time haul-back began. The average depth 
of the trawl was computed from these two values. During the other cruises, 
sonic depths were recorded by PDR at set and haul-back as well as every 
three minutes at depths < 2000 m and every six minutes at depths >_ 2000 m. 
The average of these values constituted mean trawl depth for each station. 
Bottom temperatures were recorded at each station by bathythermograph, 
expendable bathythermograph, Niskin casts or a salinity-temperature-depth 
unit. Tow duration was 0.5-h in depths less than 2000 m and 1-h in water 
deeper than 2000 m.
All decapods collected were identified and counted. Identifications 
were made by the author either by comparison with specimens in the U. S. 
National Museum of Natural History, Washington, D. C., or by published 
keys. Keys which proved to be especially useful were those by Roberts 
and Pequegnat (1970), Pequegnat (1970), Pequegnat and Pequegnat (1970), 
Williams (1965, 1974) and Crosnier and Forest (1973). Only the 
epibenthic species as mentioned by Thompson (1963), Williams (1965), 
Lagardere (1971) and Crosnier and Forest (1973) are considered in the
11
Figure 2 Sampling effort for cruises utilizing 13.7 m and 9.1 m otter 
trawls. Depth is mean depth of trawls pooled by 200 m depth 
intervals.
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analysis of data.
Study Area
Although collections from the present study were made over a wide 
range of depths (from shallow shelf to lower slope) and a wide geographic 
area (from off New Jersey to Cape Lookout, North Carolina), most of the 
sampling was conducted in the vicinity of the Norfolk Canyon and from 
sites on the continental slope just south of Norfolk Canyon. Samples 
from this area off Virginia and from sites off Cape Lookout and Cape 
Hatteras, North Carolina were taken from the continental shelf and conti­
nental slope. Collections made off New Jersey were in the vicinity of 
Tom's Canyon and a dumpsite on the lower continental slope. Because of 
the broad region sampled, this discussion of the study area will be 
limited to general features of the continental shelf and slope off 
Virginia and North Carolina, with a brief mention of physiographic and 
hydrographic conditions of the continental slope north of Virginia.
The continental shelf width off Virginia is about 120 km. In this 
area, the bottom slopes gradually to a distance of 93 km where the angle 
of slope steepens thereafter. The depth of the shelf margin ranges from 
120-160 m In the area from Virginia to New York (Emery and Uchupi, 1972). 
Off Cape Hatteras, the shelf break is within 46 km from shore at a depth 
of 80-100 m. The sediments of the continental shelf off North Carolina 
cons 1st of relict coarse sand and shell hash (Menzies, George and Rowe, 
1973).
The water located over the Virginian shelf, known as coastal water, 
is subject to pronounced seasonal changes in temperature and salinity, 
although there la a lag in seasonal temperature changes of water along 
the outer half of the shelf as compared with that on the inner half,
which means that the outer half of the shelf is more uniform than that of 
the inner half. The coastal waters off Virginia are continuously diluted 
and mixed with river runoff and modified by seasonal changes in air 
temperature. Changes in water temperatures are most rapid during the 
spring and fall. Norcross and Harrison (1967) note that vertical thermal 
stratification is not uncommon during late spring on the shelf off 
Virginia. This thermal stratification is usually obliterated in the fall 
when cooler temperatures prevail. Although the flow of the coastal cur­
rent is southerly, Miller (1952) noted that distinct currents or eddies 
merge or break away from the general drift. These escapements of coastal 
water become entrained near Cape Hatteras between the Gulf Stream and 
slope water to form a .narrow discontinuous band of relatively cold and 
fresh water in the left margin of the Gulf Stream (Fisher, 1972). There 
also exists a continuing core of cold bottom water known as the "cold 
pool" which extends along the shelf edge off Nantucket Shoals to Chesapeake 
Bay. Warming of the cold pool may occur when warmer and fresher surface 
water or warmer and more saline slope water mixes with cold bottom water 
(Ketchum and Corwin, 1964).
The temperature-salinlty distribution over the North Carolina shelf 
is somewhat different than that further north, since the Florida Current 
penetrates onto the shelf, either throughout the whole water column or as 
a wedge along the bottom (Bumpus, 1973). The southerly flowing coastal 
current found off Virginia is transient off North Carolina, and when 
present: is restricted to a very narrow, band next to the coast (Bumpus,
1973). Warming of the shelf waters south of Cape Hatteras does occur as 
a result of meanders of warm saline water from the Gulf Stream and the 
intrusion of subsurface Caribbean water on the outer part of the shelf.
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If such an intrusion occurs during the colder months of the year,
upwelling.near the shelf break and cascading of water from the shelf down
the slope may occur as a result (Stefansson, Atkinson and Bumpus, 1971).
The continental slope off the Middle Atlantic states is marked by an 
abundance of submarine canyons. The four large canyons, Norfolk, 
Washington, Baltimore and Wilmington, located south of Hudson Canyon cut 
into the shelf for about ten miles. The other smaller canyons south of 
Hudson Canyon begin either at the shelf edge or on the slope a short 
distance below the shelf-slope break (Shepard and Dill, 1966). The sedi­
ments of the continental slope off the Middle Atlantic states consist 
mostly of green silty clays and clayey silts. In areas northeast of Cape 
Hatteras, detrital sediments from land also constitute a large portion of 
slope sediments, and the organic matter present in sediments of the conti­
nental slope is greater than in sediments from the continental shelf 
(Emery and Uchupi, 1972). The boundary between the coastal waters off 
Virginia and the warm saline waters of the Gulf Stream system is a 
complex region of interacting water masses, strong temperature and 
salinity gradients and continual change (Wright, 1976). Slope waters, 
which are intermediate in temperature and salinity between coastal and 
Gulf Stream waters, occur in this transition zone on the outer edge of 
the shelf north of Cape Hatteras. The flow of this slope water is most 
concentrated within submarine canyons. Despite the fact that the steeper 
bottom gradients found in canyons tend to attract shelf water which 
becomes dense and flows seaward (Emery and Uchupi, 1972), currents in 
Norfolk Canyon are weak and little scour of bottom sediments is evident 
( K e l l e r  and Shepard, 1978). in areas north of Norfolk Canyon where the 
f low of s l o p e  water is more intense, ripple marks, scour marks and
15
exposed boulders are formed by downcanyon currents. Upcanyon water 
movements which also occur in submarine canyons have been attributed to 
internal waves as well as concentrated upwelling. This upwelling as well 
as the concentrations of suspended sediment carried by sinking slope 
water explain the large concentrations of animals found within submarine 
canyons (Emery and Uchupi, 1972).
The continental slope off North Carolina differs from the slope off 
the Middle Atlantic states by its low gradient and low relief. The land­
ward edge of the slope is a Lithothamnion reef which is 20,000 years old 
(Menzies et al., 1966). The sediments on the slope to a depth of ca. 1000 m 
consist of glauconite-rich foraminiferal and pteropod oozes. Sediments 
on the lower slope are much finer consisting of a mixture of foraminiferal 
ooze, clay, silt and lutite (Menzies, George and Rowe, 1973). Because of 
the nearness of the Gulf Stream to the continental shelf south of Cape 
Hatteras, the belt of slope water in this area is very narrow and diffi­
cult to identify. South of Cape Hatteras, the Florida Current is 
predominant on the slope at depths above 800 m. Menzies, George and Rowe 
(1973) indicate that ripple marks and scours caused by the Florida Current 
are common on the bottom off the Carolinas. They report that a zone of 
no motion occurs from 800-1000 m, and at depths below 1000 m, the upper 
limit of the Western Boundary Undercurrent occurs off North Carolina. 
Seasonal changes in water temperature occur at depths above 1000 m, which 
Menzies, George and Rowe (19 73) report as the depth of the 4° isotherm.
Data A n a l y s i s
Reciprocal averaging or correspondence analysis (Hill, 1973) was 
chosen to order the data. This is an eigenvector technique which is 
especially useful where there are major changes in faunal composition
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along the gradient (high between-habitat diversity), such as those which 
occur along an extensive transect (Warwick and Gage, 1975). With recipro­
cal averaging, species scores are obtained from sample scores and sample 
scores are obtained from species scores by several iterations until a 
unique solution is obtained. Axes extracted by reciprocal averaging have 
eigenvalues which are variances associated with the axes (Gauch, 1977).
A logarithmic transformation, log (x + 1), where x is number of indi­
viduals for a given species, was used to reduce scalar differences in the 
inverse ordination (of species) and to reduce the weight of abundant 
species relative to those less abundant in the normal ordination (of 
collections) (Fasham, 1977). Species which occurred at only one or two 
stations were considered rare with no definable distribution (Boesch,
1973) and were eliminated from all analyses. After transformation and 
data reduction, reciprocal averaging ordination was performed on quantita­
tive collections from each season. Data from June 19 73 and May 1974 were 
combined prior to ordination because depth distributions of the two 
cruises were complementary, with those stations shallower than 900 m 
being sampled only in June, those deeper than 2000 m only in May and 
those from 900 to 2000 m during both cruises. Musick (1976) also found 
that stations from the May and June cruises from similar depths were 
classified together during cluster analysis. Data from April 1973 and 
April 1974 were also combined for analysis, since these collections were 
taken with identical gear and were from the same month. Since Warwick 
and Gage (1975) found that reciprocal averaging scores from different 
analyses may not be directly comparable with each other, the data were 
also pooled by trawl gear. This provided a synopsis of the distribution 
pattern of decapods from 13.7 m and 9.1 m trawls. Because quantitative
17
data were used and it is known that bigger nets catch more organisms 
(Schroeder, 1955), overall pooling was not done.
Reciprocal averaging ordination was performed on an IBM 370 (Model 
115) computer through the use of Cornell Ecology Program CEP-25A,
ORDIFLEX (Gauch, 1977).
Results
One hundred forty-five species of epibenthic decapod Crustacea were 
identified from all cruises (Appendix I). After elimination of species 
captured in less than three collections, there remained 72 species com­
prising 26,772 individuals which were included in ordination analyses.
A listing of these species with their abundances, temperature and depth 
ranges is found in Table 1.
Eigenvalues obtained from the first ordination axis accounted for 
the bulk of the variance in the data (Table 2). Therefore, only the 
first axis scores obtained by reciprocal averaging were plotted versus 
depth (Figs. 3-5). The second and third axes produced involutions and 
arches which are difficult to interpret and may be ecologically meaning­
less, curvilinear functions of lower axes (Gauch, Whittaker and Wentworth, 
1977).
Spearman rank-correlation coefficients indicate that first axis 
sample scores were in each analysis significantly correlated with depth 
(Table 2). The main discontinuities in the coenocline are indicated by 
inflections in the ordination score vs. depth curves (Figures 3-5).
These inflections reflect increased rates of faunal change over comparable 
increase in depth. The superposition of species along the curves is 
possible because species scores are cast in the same space as the sample 
scores in reciprocal averaging. The score of a species reflects that the
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Table 2.
Percent eigenvalues of first, second and third axes 
obtained from reciprocal averaging ordination of seasonal 
and pooled data. Spearman rahk-correlati.on values for 
first axis sample scores paired with depth (DRg) and tem­
perature (TR ) are also shown. Significance (P<0.01) of 
Spearman rank-correlation is indicated by *.
Percent Eigenvalue Rank Correlation
Axis
Month of Collection 1 2 3 d R s TR s
September 20.8 14.8 10.3 0.95* 0.96*
November 17.0 14.3 12.3 0.98* 0.98*
January 18.7 14.2 10.8 0.96* 0.96*
April 25.1 22.1 13.7 0.94* -
May-June 17.5 15.1 10.5 0.98* 0.90*
July 18.1 12.9 12.3 0.77* 0.52
Pooled 9.1 m collections 14.4 13.0 10.3 0.94* -
Pooled 13. 7 m collections 10.9 8.5 7.3 0.97* 0.94*
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Figure 3 Normal analysis ordination of samples from A) September 
B) November C) January D) May-June cruises. Approximate 
placement of the most abundant decapod species is indicated.
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Figure 4. Normal analysis ordination of samples from A) April and 
B) July cruises.
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Figure 5. Normal analysis ordination of pooled samples from A) 9.1 m 
and B) 13.7 m trawl gear.
I I
C\J
O
s 8
CM*S2trS
*z 8
JSS
a)
7
/
in
ro
Oft* oa> oa) Oo
JUDDS 3 1 4 N V S
ME
AN
 
DE
PT
H 
OF 
TR
AW
L 
(m
)
3i_
o
5
01
ao
e
N-
ro
CD
If I
f f s a ^
IC w,C
Sill
i - S - S i
Eft 58! 
®* a* m c
§lg§> 
I 2 | |-sqcsS
« - S g ,-> 4-j S3> Qi CTJ
Qi>j* •
ra <9
\
<9 <9
3:3: 5
3aoos aidiAivs
ME
AN
 
DE
PT
H 
OF
 
TR
AW
L 
(m
)
25
geometric center of its distributional range falls at the location of 
samples of similar scores.
Although in all cases the first axis extracted by reciprocal averag­
ing reflected the depth coenocline, the shapes of the first axis score vs. 
depth curve varied in the analyses of data sets from different cruises.
The steepest slopes were either in the 200-600 m range (Figures 3a, b;
4 a and 5 a) or in the 900-1500 m range (Figures 3 c, d and 4 b). These 
differences are in part artifacts of the different depth distribution of 
samples in the data sets. The ordination technique constructs the. 
spatial model strictly on the basis of the structure of the data included 
in the analysis. Thus, the spatial model will vary with differing alloca­
tions of sampling locations along the coenocline. When relatively many 
samples were collected at shallower depths (< 300 m) the rapid faunal 
change on the upper slope is emphasized (e.g. Figures 3a, b). However, 
when few shallow water collections were made, the faunal change on the 
deeper continental slope (> 900 m) is emphasized (e.g. Figure 4 b).
Based on the ordination of collections from each cruise (Figures 3 
and 4) and for the combined 9.1 m trawl and 13.7 m trawl collections 
(Figure 5), the shelf-slope coenocline of decapods can be dissected into 
three zones: the continental shelf at depths shallower than 200 m,
characterized by relative faunal homogeneity; the upper continental slope 
between 200 and 1200 m, characterized by rapid faunal change and, thus, 
inhomogeneity; and the lower continental slope below 1200 m, again char­
acterized by relative homogeneity of the decapod fauna. It must be 
emphasized, however, that the boundaries between zones are not sharp and 
were variable in position depending on the data set used in the analysis. 
In reality there is continuous, monotonic change along the coenocline
26
with more rapid faunal change on the upper continental slope.
Since the depth where the shelf-slope faunal change occurred varied 
with season, it was felt that temperature might be influencing the distri­
bution of decapods on the shelf and upper slope and be an impetus to 
seasonal population fluxes such as migration. An examination of tempera­
ture changes with depth, revealed seasonal stability below the permanent 
thermocline (Fig. 6). It was consistently located at about 350 m. 
Temperature was found to be correlated with sample scores by Spearman 
rank-correlation coefficients, but the correlation was not as strong as 
when sample scores were correlated with depth (Table 2). Temperature, 
therefore, appears to be related to the overall distribution of decapods, 
especially those located at depths above the permanent thermocline. 
However, the influence of temperature on species distribution and, hence, 
location of zones of faunal change is not certain. It seems likely that 
the variability of depths where faunal changes were noted may be related 
to variable sampling and resulting variability of the ordination space, 
rather than a physical phenomenon.
Further insight into the location of faunal zones can be gained by 
examination of species distribution and abundance patterns along the 
gradient. Figure 7 shows the distribution and abundance by depth of 
dominant decapod Crustacea from our samples.
Several decapod species were found to be characteristic of each 
faunal zone. Consistent shallow water species (< 200 m), known from the 
continental shelf (Williams, 1965) included the brachyuran crabs Ovalipes 
stephensoni and Parthenope pourtalesii and the pagurids Pagurus piercei 
and Pagurus acadianus. Other species which were associated by ordination 
with the shallow water zone had bathymetric distributions extending to
27
Figure 6. Seasonal variations in temperature with depth for the study 
area.
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Figure 7. Bathymetric distribution and abundances of dominant decapod 
Crustacea from the study area. Diagrams express abundance 
as log number per 0.5-h tow and are pooled by 100 m depths. 
Dashed horizontal lines indicate the approximate depths at 
which ordination analysis showed presence of faunal change.
A) Penaeidae B) Hippolytidae, Crangonidae, Glyphocrangonidae, 
Oplophoridae C) Pandalidae, Nematocarcinidae D) Galatheidae 
and Chirostylidae E) Paguridae, Lithodidae, Polychelidae and 
Nephropidae F) Brachyura.
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over 300 m. Despite this variability in bathymetric distribution of 
shallow shelf species, there was little indication of a high rate of 
faunal change in the shallow area.
The fauna from intermediate depths (200-1200 m) was characteristi­
cally heterogeneous with regard to depth distribution. There were 
eurybathic species whose upper bathymetric range extended onto the 
continental shelf and whose lower depth range was on the continental 
slope between 200 and 1200 m. These species included brachyuran crabs 
Bathynectes superbus, Cancer irroratus, borealis, Homola barbata, the 
pagurid Pagurus politus, the galatheid Munida iris iris, the American 
lobster Homarus americanus and the shrimps Parapenaeus longirostris and 
Spirontocaris lilljeborgii. The red crab, Geryon quinquedens, the 
crangonid shrimps Sabinea hystrix and Metacrangon jacqueti agassizi, the 
anomurans Munida valida, Eumunida picta, the pandalid shrimps Pandalus 
propinquus and Parapandalus willisi and the penaeids Pleoticus robustus 
and Penaeopsis serrata were consistently most abundant in the intermedi­
ate depth zone and maintained a certain degree of integrity to these 
depths (200-1200 m). Their bathymetric distribution was, however, not 
strictly confined to this area, since the upper or lower portion of their 
range often extended into shoaler or deeper waters. The heterogeneous 
depth distribution of decapod species across the intermediate depths 
appears to be symptomatic of the transitional nature and high rate of 
faunal change that is found on the continental slope.
Decapod species which were always found deeper than about 1200 m, 
the location of a proposed second faunal boundary, included anomurans 
Lithodes agassizi and Munidopsis rostrata and the shrimps Hepomadus tener, 
Nematocarcinus ensifer, Glyphocrangon sculpta and G_. longirostris. Other
30
species whose lower depth range extended into the deep region and who 
were most abundant there included the shrimps Benthesicymus bartletti, 
Nematocarcinus rotundus, the blind lobster Stereomastis nana and the 
galatheid Munidopsis curvirostra. One species of penaeid shrimp, 
Plesiopenaeus edwardsianus, which has been reported to be exclusively 
benthic (Crosnier and Forest, 1973), had a depth range of over 2,600 m.
The bathymetric distribution of congeneric species was particularly 
interesting. Congeners whose depth ranges overlapped but which had 
different depths of maximum abundance included Glyphocrangon sculpta,
G_. longirostris, Stereomastis sculpta, S^. nana, Nematocarcinus ensifer,
N* rotundus, Munidopsis rostrata and M. curvirostra. However, Cancer 
irroratus and _C. borealis which are very abundant on the continental 
shelf and upper continental slope were both found to be abundant at 
similar depths at this scale of resolution. Cancer irroratus is found 
broadly over the continental shelf, whereas _C. borealis is uncommon 
shallower than 50 m in the southern Middle Atlantic Bight (Boesch, 
Kraeuter, Serafy, 1977). The galatheid, Munida iris iris was also found 
to have a similar depth distribution as M. longipes; both species were 
more abundant than M. valida in shoaler water.
Discussion
Ordination analysis and bathymetric distributions of dominant 
decapod Crustacea suggest that these species have broadly overlapping 
bathymetric ranges. The decapod coenocline is continuous, but distin­
guished by relatively homogeneous zones on the shelf and deep slope, with 
rapid transition in between. Other studies have noted similar shifts in 
species composition on the continental slope, but the depths associated
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with these changes have varied from study to study. Comparisons of our 
results with those of other studies are difficult because of the different 
methodologies used both in sampling and data analysis. Despite these 
differences, several trends associated with the shelf-slope coenocline 
become apparent.
Rex (1977), Sanders and Hessler (1969) and Haedrich, Rowe and 
Pollorii (1975) also found maximum rates of faunal change existed near the 
shelf break (where the gently sloping shelf gives way to the steeper con­
tinental slope). More specifically, Rex (1977) found the greatest change 
in composition of the gastropod fauna occurred at the edge of the conti­
nental shelf. Below the shelf, he noted that the rate of faunal change 
among gastropods increased down the slope and became progressively less 
on the continental rise and abyss. Similarly, Haedrich et: _al. (1975) 
noted a transition in fish and epibenthic invertebrates from shelf to 
upper slope as well as a deeper boundary at mid-slope depths. However, 
they postulated that the faunal zone on the upper continental slope 
delineated by the two boundaries may also be devisible into an upper and 
lower portion. Musick (1976) also described multiple faunal gradients 
which he designated as steep or gradual for fish caught with the same 
gear during several of the same cruises described in this paper. He 
noted five areas between 75 and 3000 m where the faunal gradient was 
steep. Sanders and Hessler (1969) proposed a shelf-slope break for 
polychaetes and bivalves, but they did not find any discontinuous faunal 
change at greater depths such as an abrupt boundary at bathyal and 
abyssal depths as proposed by Vinogradova (1962); rather they noted a 
gradual continuous change of species with depth.
Comparisons of these studies with mine indicate that despite
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differences in exact depth location for the faunal transition areas, 
there is agreement that the greatest change in faunal composition occurs 
at the continental shelf-slope margin. Dissimilarities with the results 
of others do occur, however, with regard to zonation on the slope. The 
heterogeneous depth distribution of decapods at upper slope depths sug­
gests an area of rapid species replacement, unlike the gradual transition 
of species down the slope as noted by Sanders and Hessler (1969). The 
transition at approximately 1200 m signifies an area where rapid changes 
in faunal composition associated with the upper slope give way to a deeper 
more homogeneous fauna. This slight transition at 1200 m is not a major 
boundary such as Haedrich elt aJL. (1975) found at 1000-1100 m on the 
continental slope south of New England, nor is it as distinct as the 
faunal change at mid-slope depths noted by Vinogradova (1962) . The 
overall pattern of a distinct shelf-slope faunal transition followed by a 
rapid change in species composition down slope until a monotonic fauna 
persists at greater depths, resembles results of Rex (1977) for gastropod 
assemblages. Unlike our study, however, Rex (1977) found that gastropod 
species composition rapidly and continuously changed from 500-2200 m with 
a lesser rate of faunal change on the abyssal rise.
Factors thought to influence distribution and cause zonation are 
often difficult to quantify and, hence, not well understood. Differences 
in sediment types and sedimentation rates, as well as the influence of 
the seasonal thermocline have been proposed as factors contributing to 
the shelf-slope faunal transition (Haedrich et_ al., 1975; Sanders and 
Hessler, 1969). Proposed onshore-offshore migration patterns of Cancer 
irroratus (Haefner, 1976) and Homarus americanus (Cooper and Uzmann, 1971) 
indicate that distributional patterns of decapods on the shelf are indeed
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influenced by seasonal temperature changes. Sediment variability may 
also be a factor influencing distributional patterns of decapods. It has 
been shown to influence decapod species diversity in shallow marine habi­
tats (Abele, 1974). Different sediments have also been shown to support 
distinct populations of decapods on the continental shelf off Florida 
(R. Avent, Harbor Branch Foundation, unpublished manuscript).
The increase in rate of faunal change on the continental slope may 
also be related to other environmental conditions. Rex (1977) found that 
below the shelf the rate of faunal change in gastropods was roughly 
related to the rate of change in depth with distance from land. He pro­
posed that the increased rate of change on the slope and the lower rate 
of change on the continental rise and abyss was a result of uniformity in 
the deep-sea environment at greater depths. Other factors which could 
contribute to the rapid changes seen on the slope, include the variable 
temperature and oxygen content of the water. Menzies, George and Rowe 
(1973) note that changes of 5°C can occur at 400 m between November and 
June and that as a consequence, cascading of water can occur down slope 
during March. They attribute the transitional nature of the slope fauna 
to the likewise transitional climate, depth and sediments on the slope.
Temperature may be the most important limiting factor associated 
with faunal change found on the lower continental slope. The lower 
faunal boundary at 1200 m corresponds to the depth where seasonal varia­
tions in temperature no longer occur. The temperature is approximately 
4.0°C at 1200 m and drops to about 2.0°C at depths near 2800 m. The 4°C 
isotherm has been suspected to be an important factor in delimitation of 
deep-sea fauna by Menzies, George and Rowe (1973) who defined their 
abyssal faunal province (1000-5315 m) with the start of the 4°C isotherm
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and true abyssal sediments.
Although coincidences of depths of faunal change with temperature 
and sediment type offer a most convincing explanation for distributional 
patterns of organisms, it is important to realize that other factors such 
as hydrostatic pressure, food availability and species interactions of 
competition and predation may also influence distribution. Physiological 
tolerances may then determine endpoints in the bathymetric range of a 
species but biological interactions may largely determine realized quan­
titative distribution (Rex, 1977) . Explanations of the causes of 
zonation are further complicated by individual species reactions dependent 
on evolutionary history, resulting in different life history adaptations 
(Sanders and Grassle, 1971) and overlapping distributions within and 
between faunal groups. Terms such as "faunal boundary" or "faunal zone" 
are hardly adequate to explain dynamic faunal patterns and the continu­
ously changing assemblage of animals found along the continental 
shelf-slope coenocline. The use of mathematical techniques to assess 
ecological patterns also has inherent drawbacks (Beals, 1973).
Multivariate analysis as applied in this paper can therefore hardly be 
considered an end in itself or a substitute for empiricism in ecological 
research; however, it seems most appropriate when used in attempts at 
relatively concise assessments of complex data which personal recollection 
and experience cannot alone provide.
Faunal Assemblages and Diversity of Epibenthic Decapod 
Crustacea from the Middle Atlantic Bight
I
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Introduction
The earliest report of the distribution and assemblages of decapod 
Crustacea found in waters off the Middle Atlantic states is Smith's 
(1886b) account of the bathymetric ranges of species collected by the 
Albatross. Since then, a few other studies have been made which consi­
dered community ecology of the Decapoda, but none have considered species 
associations and diversity of this group in any detail. Cerame-Vivas and 
Cray (1966) examined latitudinal changes in species assemblages of the 
benthic macroinvertebrate fauna of the continental shelf off North 
Carolina; Day, Field and Montgomery (1971) examined how this same fauna 
from the North Carolina continental shelf changed with depth; and Musick 
and McFachran (1972) discussed changes in the distribution and abundance 
of decapod Crustacea collected from the continental shelf of Chesapeake 
Bight. Other workers have noted zonation, abundance and faunal composi­
tion of epibent ti ie macrofauna, including invertebrates, from the slope 
nif New Fug land (Haedrlch, Rowe and Polloni, 1975), the Gay Head-Bermuda 
transect (Crass le, ot a I . , 1975) and the Gulf of Maine (Rowe, Polloni and 
Haedrlch, 19 7 2), Mori^  recently, Williams and Wigley (1977) presented 
both geographic and bathymetric distributional data for marine decapod 
f ru i! ice,i found between the Gulf of Maine and Chesapeake Bay. Their study 
la has lc .»lly ,i spec 1 oh account, however, and concerns only species from
the emit incut a! shelf and upper slope.
The present study closely parallels Musick's (1976) investigation on 
..■w-smutt i c i c»s of bent, hie slope fishes. Both investigations are based on 
Hu- a.unc t raw 1 collections of organisms from the continental shelf, slope
,uui rl-sc of the Middle Atlant ic Bight:. The objectives of the present
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study are to elucidate the assemblages of epibenthic decapod Crustacea 
from the Middle Atlantic Bight and to present information on decapod 
species diversity and abundance from this area. Also of interest are 
comparisons between patterns of epibenthic decapod faunal composition 
with results presented by Musick (1976) for fishes.
Methods and Materials
Data Collection
Decapod Crustacea were collected at 260 successful stations (net 
retrieved intact and with evidence of bottom contact) from eight cruises 
between 33°48.5'-39°27.0'N and 71°50.5’-76°43.6*W off eastern U.S.A. 
(Table 3) over a 3-year period. Sampling methods for these cruises were 
described in Section I, Part 1.
Data Analysis
Prior to analysis, a logarithmic transformation, l°g^Q (x + 1) where 
x is no. of individuals for a given species was performed in order to 
reduce effects of contagion (Cassie, 1962; Field and Robb, 1970; Taylor, 
1953) . The data were reduced by elimination of species which occurred at 
only one or two stations occupied during a sampling period. Similarly, 
stations were eliminated from analysis if they contained only one species 
prior to or after data reduction. Elimination of these data from numeri­
cal classification was necessary since species which occur at only one or 
two stations and stations which contain only one species contribute 
little information to the analysis (Boesch, 1973).
After transformation and data reduction, numerical classification 
analysis was performed on quantitative collections from each season.
Data from June 1973 and May 1974 were pooled for analysis because both of
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these cruises represented conditions in spring, and they shared comple­
mentary depth distributions, with stations shallower than 900 m being 
sampled only in June, those deeper than 2000 m only in May and those 
between 900 and 2000 m during both cruises. In analyzing fish data from 
these same cruises, Musick (1976) also found that stations from May and 
June from similar depths were classified together during cluster analysis. 
Samples from other cruises in July, November, September and January were 
each analyzed separately. In order to achieve a synoptic view of decapod
assemblages, the data were also pooled into two sets by trawl gear (13.7
m and 9.1 m nets). Because of differences in quantitative catch 
estimates by large and small nets (Schroeder, 1955), overall pooling of 
samples collected by both 13.7 m and 9.1 m nets was not done.
The methods used in the numerical classification analysis employed 
in this paper are described in detail by Boesch (1973; 1977b). The
Canberra "metric" coefficient (Lance and Williams, 1967) which is effec­
tive when organisms are contagiously distributed (Musick, Colvocoresses, 
and Foell, in review, Fishery Bull.) was used to compute similarity 
values. The Canberra "metric" coefficient is defined by Lance and 
Williams (1967) to be:
= 1 e lxij ~ xik|
(j,k) m 1 (x±;. + xlk)
where in inverse or species analysis, x = the number of species j and k 
at station i, and m = total number of stations; and in normal or site
analysis, x = the number of species i at stations j and k, and m = total
number of species. This coefficient gives rare species as much weight in 
determining similarity as abundant species (Boesch, 1977b). Similarity 
matrices were computed for each cruise with sites (stations) as
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individuals and species as attributes (normal analysis); and with species 
as individuals and sites as attributes (inverse analysis).
From similarity matrices, individuals were classified into related 
groups by means of an agglomerative hierarchical "intense" clustering 
strategy (Williams, 1971; Stephenson, Williams and Cooke, 1972). This 
strategy is hierarchical in that an optimal route between the entire 
sample of individuals and a subset or cluster of individuals is produced 
in a dendrogram and agglomerative in that a progressive fusion occurs 
between individuals to form smaller and then larger groups until the 
entire sample is joined (Boesch, 1977b). The intense clustering strategy 
used flexible sorting (Lance and Williams, 1967) with B = -0.25, which 
Boesch (1977b) considers to be a conventional cluster intensity coefficient.
The choice of a stopping rule (i.e., the level of fusion of groups) 
as defined by Boesch (1977b) was arbitrary and was based on published 
literature and data assembled by the author concerning bathymetric distri­
bution of decapod species. A stopping rule was chosen which reflected 
the most natural assemblage of decapods and sites based on published 
accounts and the author's observations.
Nodal analyses (Williams and Lambert, 1961; Lambert and Williams,
1962) were employed to examine normal and inverse coincidences and to 
determine whether clusters reflected natural cohesive groups. Nodal 
analysis interpretations were made by computing constancy and fidelity 
indices (Fager, 1963; Westhoff and van der Maarel, 1973) which were 
expressed as relative densities of cells in a two-way table (Stephenson, 
Williams and Cook, 1972). The constancy densities were based on propor­
tions of the number of occurrences of species in the site group to the 
total number of occurrences (Boesch, 1977b). The constancy index:
where a „  is the actual number of occurrences of members of species group 
i in site group j, and n^ and n^ are the numbers of entities in the 
respective groups, has a value of one when all species occur in all 
collections in the group and zero when none of the species occur in the 
collections in the group.
The fidelity index:
F. . = (a.. ? n.)/(n. e, a..)
11 i] j J J j 11
for fidelity of species group i in site group j , is an expression of how 
restricted a species group is to each site group. Thus, fidelity measures 
the degree to which species are limited to site groups. The fidelity 
index ranges from values greater than 2, suggesting strong association of 
species in a group with a site group, to less than .1, which suggests 
"negative" association of species in a group with a site group (Boesch, 
1977b). The index is unity when the constancy of a species group in a 
site group is equivalent to its overall constancy, greater than 1 when 
its constancy in the site group is greater than that overall, and less 
than 1 when its constancy is less than its overall constancy.
The dominant species within site groups were determined, and patterns 
of species dominance among site groups derived from cluster analysis were
compared. A species was considered to be dominant in a site group if it
contributed >_ 5% to the total number of decapod Crustacea at all stations 
in a site group and occurred at 20% of all the stations included in 
that site group.
Species Diversity
The index of species diversity chosen for use in this study is
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measured by the information measure, H' (Lloyd, Zar and Karr, 1968):
s
H' = 1/n (N log N - e n. log n.)
i=l 1 1
where n is the number of individuals of the ith species, N is total 
i
number of individuals in a collection and s is number of species. This 
index has been commonly used in benthic studies (e.g., Lie, 1968; Boesch, 
1971 a, b, 1972, 1973) but H' is affected by the method of collection, 
identification of the specimens, sample size, and population biology of 
the species (Nichols, 1973). Interpretation of H' therefore should be 
made with great care (Poole, 1974). Species diversity components include 
the number of species (species richness) which makes it sample size 
dependent and the evenness with which the individuals are distributed 
among the species (equitability) (Lloyd and Ghelardi, 1964). These 
components of diversity were estimated by the following equations:
Species Richness (SR) = (s - l)/log n (Margalef, 1958) 
Evenness (JPR) = H ’/log s (Pielou, 1966)
Results
A summarization of successful stations and their representative 
species is found in Appendix I. The species which remained after data 
reduction are found in Table 1 (Part 1) along with their temperature and 
depth ranges.
Normal Classification
The dendrograms of stations from cruises using the 13.7 m otter 
trawl are shown in Figures 8-11. Samples were grouped sequentially, 
progressing from shallowest to deepest stations, by cluster analysis.
The number and depth location of site groups, differed according to month
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Figure 8 Dendrogram of stations from September sampling produced by 
normal analysis using logarithmic transformation, flexible 
sorting and the Canberra metric coefficient.
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Figure 9. Dendrogram resulting from normal analysis of stations from
May-June sampling.
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Figure 10. Dendrogram resulting from normal analysis of stations from
January sampling.
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Figure 11. Dendrogram resulting from normal analysis of stations from
November sampling.
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of collection (Fig. 12). Three groups of shelf stations (site groups 1-3) 
were evident in November; two shelf groups (site groups 1 and 2) occurred 
in January; two shelf groups (site groups 1 and 2) occurred in May-June; 
and one shelf group (site group 1) occurred in September. The depth 
ranges of the shelf site groups were mutually exclusive for all months of 
collection except January and September (Fig. 12). The clustering of a 
station at 215 m with other stations at 83-89 m in site group 1 in 
January is probably due to the collection of Cancer borealis, C. irroratus 
and Munida iris iris at all of these stations. The overlap in bathymetric 
distribution for site groups 1 and 2 in September is due to the presence 
of shelf stations (< 200 m) clustering with slope stations in site group 
2. An examination of the species caught at these shelf stations indi­
cates the presence of outer shelf-upper slope species such as Homarus 
americanus, Dichelopandalus leptocerus, Munida iris iris, Bathynectes 
superbus, Cancer borealis and Plesionika tenuipes, as well as the shelf 
species, Cancer irroratus.
Several groups of stations were present at depths on the upper 
mid-continental slope (Groups 2 and 3 in September; groups 4-6 in 
November; groups 3-5 in January; and groups 3-7 in May and June). There 
was overlap in the bathymetric ranges of these site groups within each 
month of collection, except for September when the depth ranges of site 
groups were mutually exclusive (Fig. 12). The presence of a station at 
a mean depth of 613 m within site group 4 in November is a valid occur­
rence because of the wide depth range (451-675 m) of this station.
Mustek (1976) indicates that stations made at depths near 600 m were made 
in the steepest bathymetric region of the sampling area and that trawl 
depth may vary as much as 200 m in this region. Thus, species present in
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Figure 12. Bathymetric ranges of site groups by month of collection.
Numbers above each horizontal line indicate the number of 
a specific site group.
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this sample may be more representative of the shallower portion of the 
bathymetric range for the station. The overlap of bathymetric ranges for 
site groups 4 and 5 in January is due to the presence of a station at 818 
m in site group 4. This station along with the others in that site group 
was overwhelmingly dominated by the red crab, Geryon quinquedens. This 
dominance was responsible for the separation of site group 4 from 5 with 
which it overlapped bathymetrically. In May and June collections, the 
bathymetric range of site group 3 overlapped groups 4 and 5, and site 
group 6 overlapped group 7. Samples collected from stations included 
within site group 3 were dominated numerically by Cancer borealis. This 
dominance is responsible for the isolation of site group 3 from groups 4 
and 5 which contained a more equitable number of species. The collection 
from a station made at 1350 m within site group 6 contained a few not 
very abundant species. This station probably is a misclassification 
which resulted from the small number of species collected and should be 
eliminated from future analyses.
The bathymetric ranges of collections made on the lower continental 
slope were mutually exclusive for all months (site groups 6-8 in January; 
8 and 9 in May-June; 7 and 8 in November), except those in September at 
site groups 4 and 5 (Fig. 12). Collections from stations within site 
group 5 contained faunistically distinct species which were not very 
abundant. This may account for the separateness of this group since it 
appears to contain species which did not occur at any other stations.
The one comparatively shallow station at 1190 m in site group 4 contained 
species such as Geryon quinquedens, Stereomastis sculpta sculpta and 
EL nana which were present at other stations within that site group.
Site group 6 was faunistically unique in that it contained the deep-sea
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species Ethusina abyssicola, Parapagurus pilosimanus pilosimanus, 
Munidopsis bairdii, M. sundi and M. bermudezi which were not encountered 
at any other stations.
Classification analysis of stations pooled from all cruises utiliz­
ing the 13.7 m trawl is shown in Figure 13. Two site groups (1 and 2) 
comprised of stations made on the continental shelf at depths of 20-150 m 
were distinguished from groups on the upper and mid-continental slope 
(groups 3-6). The stations on the lower continental slope formed four 
groups (7-10). Site group 1 which contained the shallowest stations was 
comprised mostly of collections made during November, May and June. The 
predominance of stations made during these months and occurring within 
site group 1 is not due to seasonal affects but is due to the fact that 
trawls on the shallow shelf were made only during those months. Likewise, 
the preponderance of stations from January and September in site group 2 
is related to a lack of samples at shallow shelf depths. Collections 
were made only at mid- and outer shelf depths during January and September. 
None of the site groups were bathymetrically distinct (Fig. 14); however, 
major faunal changes, as reflected in bifurcations of the dendrograms, 
occurred between groups 1,2 on the continental shelf and groups 3,4 on 
the upper continental slope. Groups 5 and 6, consisting of stations on 
the mid-continental slope, were faunistically distinct from groups 
shallower and deeper. A major faunal change also occurred between groups 
7,8 on the lower continental slope and groups 9,10 which consisted of 
collections made at the deepest stations on the continental slope and rise.
Normal classification analysis of stations sampled with a 9.1 m 
otter trawl produced dendrograms depicted by Figures 15 and 16. Site 
groups from April sampling included 2 site groups (1 and 2) on the
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Figure 13. Dendrogram summary (in three parts) resulting from normal 
analysis of stations from all cruises using a 13.7 m otter 
trawl. Cruise designations which are listed by each sta­
tion number are: D,I = May-June, J = January, N =
November and S = September.
GROUP
1
2
STATION CLUSTER (Pt. A) 
I3.7m OTTER TRAWL
0.8STA. DEPTH
(m)
I-36 88
I-39 87
J-39 89
N-13 67
N-94 83
S-79 102
N-9 45
N-10 43
N-8 44
I-9 51
I-37 87
I-6 39
N-67 78
S-7 85
N-93 69
N-6 23
N-7 30
I-3 20
N-5 25
I-5 30
I-7 35
S-81 — 39_
J-37 106
J-68 150
J-42 87
J-45 109
J-66 85
J-69 83
S-97 144
I-54 136
S-80 95
S-96 128
I-88 113
N-12 57
S-6 92
S-9 100
I-59___ 87__
J-64 226
S-19 221
S-13 90
S-82 199
J-62 188
I-38 123
I-46 301
I -80 279
N-102 315
J-36 310
S-10 306
I-60 100
I-73 166
N-101 280
I-74 249
I-76 270
S-18 210
I-55 118
I-87 92
J-46 215
J-65 175
S-8 90
I-58 90
S-12 95
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N-80 186
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GROUP
4
5
STATION CLUSTER IPt. B) 
13.7m OTTER TRAWL
1.0 0.8STA.
1-42 256
1-79 252
1-78 292
N-92 200
J-35 221
1-41 317
N-79 260
N-68 269
N-104 312
N-100 613
S-15 m
I-40 296
1-47 316
1-44 335
N-91 376
S-14 330
I-45 390
I-48 313
J-63 340
S-83 285
J-47 384
S-84 305
S-85 647
N-81 578
J-34 452
I-89 367
I-75 403
N-69 642
N-108 722
J-61 486
J-49 616
1-84 636
_J-67_ 534_
J-31 712
J-50 884
S-17 662
I-50 786
1-81 729
N-82 699
I-48 751
S-86 619
N-103 749
1-51 680
N-88 809
S-99 918
N-107 658
S-22 906
S-87 898
I -85 776
I -82 716
J-32 818
S-98 932
J-60 792
S-20 828
I-83 986
N-98 750
I-49 742
N-90 686
I-53 753
D-2 952
N-89 912
0.6 0.4
SIMILARITY 
0.2 -0 - 0.2 -0.4 -0.6 - 0.8 - 1.0
-0.2 -0.4 -06 -0.80.4 0.2 -1.00.61.0 0.8
STATION CLUSTER (PART C) 
13.7m OTTER TRAWL
G R O U P STA. DEPTH , 
<m)
S-27 1287
N-106 1407
S-31 1109
N-105 1525
S-29 1698
7 N-97 1440
J-52 1470
S-28 1663
1-97 1350
S-88 1190
N-83 1408
N-72 1730
N-84 1763
N-72 1908
S-89 1645
I-90 1488
8 J-58 1578
J-57 1635
S-93 1803
I-95 1591
I -96 1678
J-29 1458
N-71 1701
N-95 2115
N-96 2125
J-28 1916
N-85 1823
N-86 2642
J-54 2000
I-92 1876
9 1-91 1719
J-25 2291
J-27 2427
N-75 2400
S-33 2257
D-4B 2196
D-A2 2288
D-4C 2379
J-56 2920
D-6A 2745
D-6B 2379
10
J-24 2679
J-55 2575
S-35 2933
S-36 3083
N-87 2624
S-34 2767
SIMILARITY
5 3
h -
i---1---1 11---1---1---1---i---1---1---1-- 1---1---1---1---1---1-- 1---1---1---1
1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0 -0.1-0.2-0.3-0.4-0.5-0.6-0.7-0.8-0.9-1.0
Figure 14. Bathymetric ranges of site groups for samples collected 
wtih 13.7 m and 9.1 m otter trawls. Numbers above each 
horizontal line indicate the number of a specific site 
group.
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Figure 15. Dendrogram resulting from normal analysis of stations from 
April cruises.
STATION CLUSTER 
APRIL 1973,1974 
GROUP STA. DEPTH |Q
I L(m)
1-40 112
1-42 . 50
1-69 12
1-28 70
1-31 130
1-64 260
2-14 248
2-16 306
2-15 590
2-36 622
1-59 575
2-38 968
1-30 1040
2-28 1617
2-27 1670
2-39 2060
2-34 2200
2-30 2125
2-33 2165
2-41 2195
2-6 2105
2-35 2073
0.8
 i_
0.6 i_
0.4
_i.
SIMILARITY
0.2 0 
 i I i i 0.2i
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Figure 16. Dendrogram resulting from normal analysis of stations from
July sampling.
STATION CLUSTER
0.8 
J  i _
JULY 1975
STA. DEPTH
(m)
12 846
44 543
31 610
34 889
4 474
10 395
33 542
37 1070
11~ 895
30 1018
32 838
46 670
5 622
7 1111
29 1333
17 1765
18 2130
14 1675
13 1521
19 2125
20 2400
40 2455
27 2319
43 1875
26 2071
38 2068
15 1852
39 2337
22 2937
42 2650
41 2632
SIM ILARITY 
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continental shelf, groups 3-5 on the upper, mid and lower slope and a 
group (6) of deep stations at 2060-2200 m. The depth ranges of April 
site groups were nearly exclusive, except for groups 2,3 and 4 which 
overlapped slightly (Fig. 12). Differentiation of these bathymetrically 
similar site groups can be attributed to presence of subtropical species 
such as Osachila tuberosa, Ranila constricta, Dardanus insignis, Pagurus 
annulipes and Nibilia antilocapra, which were found within site group 2. 
Thus, stations which were made on the continental shelf-upper slope south 
of Cape Hatteras during April and contained subtropical species were 
separated by cluster analysis from those stations made in more northern 
temperate waters, despite similarities in bathymetry between the station 
groups. Site group 4 contained stations which consisted of the 
numerically dominant slope species Metacrangon jacqueti agassizi and 
Parapagurus pilosimanus pilosimanus.
In July, the five site groups formed were restricted to depths 
greater than 390 m, because no stations were made at shallower depths.
None of the site groups were bathymetrically discreet (Fig. 12). Stations 
within site group 1 were dominated by the red crab, Geryon quinquedens, 
whereas samples from stations within site group 2 contained other 
mid-slope species such as Metacrangon jacqueti agassizi, Sabinea hystrix 
and Nematocarcinus rotundus. The bathymetric overlap of site groups 3,4 
and 5 is due to stations (18,43,15,39) which contained only 2 to 3 
epibenthic species but a large number of pelagic decapod crustaceans.
This indicates that the net may not have been fishing properly on the 
bottom at these stations. Therefore, these stations probably should have 
been eliminated from the original data matrix.
The station clusters formed by pooling data for the 9.1 m cruises
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indicated that one site group occurred on the continental shelf (group 1), 
three site groups were located at upper mid-slope depths (groups 2-4) and 
three site groups were located on the lower continental slope (groups 5-7) 
(Fig. 17). Major faunal changes as shown by bifurcations in the dendro­
gram occurred between site groups 1,2 and 3,4 and between group 5 and 
groups 6,7. Only site groups 1 and 2 were bathymetrically discreet (Fig. 
14).
Inverse Classification
The flexible classification of species collected by 13.7 m otter 
Crawl is found in Figure 18. Nodal tables (Figs. 19 and 20) depicting 
constancy and fidelity of species for site groups aided in interpretation
of Inverse classification. Species group 1 is composed of near-shore
shelf species which were found in few collections within site group 1 
(20-102 m) but which were restricted to these depths. These species were 
c o l  leettul almost ent irely during November sampling (Fig. 21) and showed 
high tains fancy (Fig. 22) and fidelity (Fig. 23) to site group 1 (23-30 m) 
tlur tug that month. The hermit crabs Pagurus longicarpus and _P. pollicaris 
which are co mmo n  o n  t h e  mid-Atlantic continental shelf (Williams, 1965; 
H o e - i c h ,  Kr.ietit er and Serafv, 1 9 7 7 )  were collected at every station made 
in a i t 1' g r o u p  1 a n d  m a d e  up 1 9 , Ac and 9 . 1 ) '  respectively of the species
<d !<•!■!<•=! a t  t he pic s t a t i o n s  (Table 4).
Spec tea group 7 conn inl tu! of a diverse assemblage of decapods that 
were h i ghIv f a i t h f u l  t <> s i t e  group 1 (20-102 m) although they occurred at
top5 ha rncompu'oird bv a 11 e groups 2 (57-150 m) and 3 (90-310 m) . These 
a p - d . - a  h a d  l ow r e m i t  «nev a t  a l l  s i t e  groups. As shown by monthly 
i l i i f i i f  l at  i <>n an-* I v'omi , rhev were conn intent ly captured on the outer 
c . H e l f  Hid -11 <jp 1 . t y c d  r e l a t i v e l y  h i g h  constancy and fidelity to these shelf
Figure 17. Dendrogram summary resulting from normal analysis of 
stations from cruises utilizing a 9.1 m otter trawl.
GROUP
1
2
3
4
5
6
STATION CLUSTER 
9.lm OTTER TRAWL 
0.8
_l_
SIMILARITY
STA. DEPTH
(m)
1-31 130
1-64 260
S-47 178
1-40 112
1-42 50
1-69 12
2JiL 248
J-4 474
2-16 306
J-10 395
1-29 375
J-33 542
J-37 1070
2-15 590
J-31 610
J-34 889
J-44 543
J-12 846
J-11 895
2-38 968
J-30 1018
1-30 1040
1-59 575
J-32 838
J-46 670
J-5 622^
J-17 1765
J-18 2130
J-14 1675
J-13 1521
2-27 1670
J-29 1333
2-28 1619
J-7 1111
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2-33 2165
2-30 2125
2-34 2200
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J-19 2125
2-41 2195
J-20 2400
J-40 2455
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J-27 “ 53 TIT
J-43 1875
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Figure 18. Dendrogram summary resulting from flexible clustering of 
decapod species from cruises utilizing a 13.7 m (45') 
otter trawl.
GROUP
1
2
3
4
5
6
7
SPECIES CLUSTER 
13.7m OTTER TRAWL
Pagurus pollicaris 
Libmia emarginata______ Pagurus longicarpus
Pagurus acadianus 
Hyas coarc tatus 
Parapenaeus longirostris 
Collodes robustus 
Homo la barbata 
Ethusa microphthalma 
Parthenope pourtalesi 
Euprognatha rastellifera 
Acanthocarpus alexandri 
Plesionika edwardsi 
Crangon septemspinosa__  ___ Ovalipes stephensoni
SoTenocera necopina 
Processa bermudensis 
Pontophilus brevirostris 
Paguruspiercei 
Aristeomorpha foliacea 
Aristeus antil/ensis
 _____Hadropenaeus affinis
Cancer borealis 
Cancer irroratus 
Munida iris iris 
Dichelopandalus leptocerus 
Homarus americanus  Bathynectes superbus
Penaeopsis serraia 
Parapandaius wi/lisi 
Munida longipes 
Plesionika tenuipes 
Munida valida 
Pandalus propinquus 
Pleoticus robustus 
Pagurus politus 
Plesionika acanthonotus 
Spirontocaris lilljeborgii 
Eumunida picta____ Plesionika martia
Metacrangon jacqueti agassizi 
Geryon quinquedens 
Stereomastis sculpta sculpta„  Sabinea hvstrix
~~Plesiopenaeus armatus 
Munidopsis bairdii 
Ethusina abyssicola 
Benthesicymus filipes 
Polvcheles granulatus 
Heterocarpus oryx 
Munida microphthalma 
Nematocarcinus cursor 
Lithodes agassizii 
Munidopsis curvirostra 
Parapagurus pilosimanus pilosimanus 
Plesiopenaeus edwardsianus____Hvmenooenaeus aqhoticus
Benthesicymusoartletti 
Nematocarcinus rotundus 
Acanthephyra eximia 
Glyphocrangon longirostris 
Nematocarcinus ensifer 
Stereomastis nana 
Glyphocrangon sculpta 
Munidopsis rostrata 
Hepomadus tener
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Figure 19. Species group constancy within site groups depicted in a 
two-way table for cruises utilizing a 13.7 m (45') otter 
trawl.
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Figure 20. Species group fidelity within site groups depicted in a 
two-way table for cruises utilizing a 13.7m (45') otter 
trawl.
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Figure 21. Dendrogram resulting from flexible clustering of decapod
species collected during November sampling.
SPECIES CLUSTER 
GROUP NOVEMBER 1974 SIMILARITY
0.8 06 0.4 0.2 0 -0.2 -0.4 -0.6■ i i i  i i I i i i i i i i i_
Pagurus longicarpus —  
Pagurus pollicaris —  
Metapenaeopsis goodei —  
Libinia emarginata —
__________ Libinia dubia —
Pagurus acadian us —  
Hyas coarctatus —
 Euorognatha rasteiiifera —
Tiancer irroratus —  
Munida iris iris —  
Dichelopandalus leptocerus —
_____    Cancer borealis —
Plesionika tenuipes--
Pontophilus brevirostris —
Munida iongipes--
Bathynectes superbus —  
Homarus americanus —  
Parapandalus wi/lisi —  
Penaeopsis serrata —
  Pfeoticus robustu s--
Pagurus po/itus —  
Panda/us propinquus —  
Eumunida picta —
________ _ Munida vaiida --
Metacrangon jacqueti agassizi--
Stereomastis scu/pta sculpta --
 _____Gervon ouinouedens--
Nematocarcinus rotundus —  
Munida microphthalma —  
Sabinea hystrix —
Acanthephyra eximia --
Benthesicymus bartletti--
Hymenopenaeus aphoticus--
Hepomadus tener--
_  Glyphocrangon longirostris —  
P/esiopenaeus edwardsianus —
Nematocarcinus ensifer--
Stereomastis nana--
Lithodes agassizii --
___ Munidopsis curvirostra —
Munidopsis bairdii --
Glyphocrangon sculpta — j_
Munidopsis rostrata
0.8 0.6 0.4 0.2
i— 
0 - 0.2 -0.4
T 1-
- 0.6
Figure 22. Species group constancy within site groups depicted in 
two-way table for decapods collected in November.
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Figure 23. Species group fidelity within site groups depicted' in a 
two-way table for decapods collected in November.
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site groups. Species from this group were collected at the shallowest 
depths in June (Figs. 24-26) being consistently found at stations within 
site group 1 (20-88 m). In September, the species formed two groups (1 
and 2) but neither group was caught consistently at site groups, although 
species group 1 (Parthenope pourtalesii, Homola barbata, Collodes 
robustus, Ovalipes stephensoni) was restricted to station group 1 (85-144 
m) (Figs. 27 and 28). Only the brachyurans Collodes robustus and Homola 
barbata were captured frequently enough on all cruises to be considered 
dominants (Table 5) at depths of 57-144 m. Specifically, these species 
together with the pandalid shrimp, Plesionika edwardsi constituted a 
large portion of the total decapod catch and occurred at most stations 
between 87 and 188 m in January (Table 6). Other dominant species included 
the hermit crab, Pagurus acadianus in November (Table 4), the sand shrimp 
Crangon septemspinosa in May-June collections (Table 7) and the portunid 
Ovalipes stephensoni in September collections (Table 8). Although these 
species are found on the shelf, they tend to be eurybathic having been 
reported from low water mark to the shelf edge. Homola barbata, Collodes 
robustus and Plesionika edwardsi have also been reported on the upper 
continental slope (Williams, 1965; Williams and Wigley, 1977; Crosnier and 
Forest, 1973).
Species group 3 consisted of decapods that were restricted to site 
group 3 (90-313 m) (Figs. 18 and 20). However, as indicated by the low 
constancy value (_> 0.1), these species did not occur at many stations 
within the site group (Fig. 19). Within individual monthly collections, 
these species were generally mixed with other groups and did not form a 
cohesive unit themselves. For example, the crangonid Pontophilus 
brevirostris was found to be associated with upper slope species from
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Figure 24. Dendrogram resulting from flexible clustering of decapod
species collected during May-June sampling.
SPECIES CLUSTER 
GROUP MAY 1974, JUNE 1973 SIMILARITY
0.8 0.6 0.4 Q2 0  "0 .2  “0.4 “0.6I I I  \ {| I > * I I —I » » l — I I
Pagurus acadianus-----------------------
( Hyas coarctatus-----------------------
Crangon septemspinosa ----------------------------
Collodes robustus----------------------------
Glyphocrangon longirostris-----
Benthesicymus bartletti-----
2 ---
Munidopsis curvirostra -----------------------------------
Nematocarcinus rotund us -----------------------------------
Stereomastis nana-------------------
3 Nematocarcinus ensifer -------------------  ----------
Glyphocrangon scuipta-----------------------------------
Geryon quinquedens ----------------
Metacrangon jacqueti agassizi----------------
4  Stereomastis scuipta scuipta-----------------------
Plesiopenaeus edwardsianus----------------------  -------
Sabinea hystrix---------------;-----------
Parapandalus wilfisi---------------
5----------------------------------------------------------------- ----------------------------
Penaeopsis serrata---------------
Cancer borealis-------------------
Munida iris ir is ------------------- -----
Cancer irroratus----------------------
6 1  Dichelopandalus leptocerus--------------------------
Homarus americanus --------------------------'
Bathynectes superbus------------------------------  -------------
Spirontocaris lilljeborgii-----------------
Plesionika acanthonotus -----------------
7  Pagurus poiitus---------------------------
Eumunida p icta --------------------------- J
Munida vaiida-------------------------------  -------
Pleoticus robustus--------------------
Plesionika martia--------------------
g Plesionika tenuipes-----------------------------------------
Aristeomorpha foliacea------------------------
i— i— i— i---1-- 1— i-- 1 i-- 1— i--r— i— i— i-- r
0.8 0L6 Oi4 0.2 0 -0.2 -0.4 -0.6
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Figure 25. Species group constancy within site groups depicted in a
two-way table for decapods collected during May-June sampling.
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Figure 26 Species group fidelity within site groups depicted in a 
two-way table for decapods collected during May-June sampling.
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Figure 27. Dendrogram resulting from flexible clustering of decapod
species collected in September.
SPECIES CLUSTER 
GROUP SEPTEMBER 1975 SIMILARITY 
0.6 0.4 0.2 0 -0.2 -Q4 -0.6 -0.8
i i i i_i i___ i i-1-- 1-1---1-1--1-1— i
Parthenope pourtalesii------
Homola barbata------
Co/lodes robustus-------
Ovalipes stephensoni-------
Pagurus piercei — ■—
Processa bermudensis-------
Crangon septemspinosa-------
Plesionika edwardsi-------
Euprognatha rastellifera-------
Acanthocarpus alexandri-------
Cancer irroratus----- .
Cancer borealis----- *
Munida iris iris-------
Pagurus poiitus-------
Pieoticus robustus-------
Homarus americanus-------
Dichelopandalus ieptocerus-------
Bathynectes superbus-------
Plesionika tenuipes____
Parapenaeus iongirostris-------
~Metacrangon jacqueti agassizT-
Sabinea hystrix---
Geryon quinquedens-------
Lithodes agassizii-------
Nematocarcinus ensifer-------
Polycheles granulatus-------
Stereomastis sculpta scufpta-------
Stereomastis nana-------
Benthesicymus bartletti-------
Nematocarcinus rotundus-------
Nematocarcinus cursor-------
l— i— i-- 1--1-- 1-- i— i-1— i— i-- 1--1— i--1— i
0.6 0.4 0.2 O -0.2 -0.4 -0.6 -0.8
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Figure 28. Species group constancy and fidelity within site groups 
depicted in two-way tables for decapods collected in 
September.
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group 4 in November (Fig. 21). Similarly, Pagurus piercei and Processa 
bermudensis were grouped with group 2 species from the shelf in September 
collections (Fig. 27). The penaeids Aristeomorpha foliacea, Aristeus 
antillensis and Solenocera necopina were found to be associated with the 
American lobster in January (Figs. 29 and 30). This group therefore 
appears to consist of infrequently collected species (the only dominant 
member being Pagurus piercei from January collections, Table 6) , which are 
apparently widely distributed on the continental shelf and upper slope.
Group 4 consists of species which have been widely documented in 
literature. Included in this group are the commercially important 
American lobster, Homarus americanus and the unexploited crabs, Cancer 
borealis and Cancer irroratus. Group 4 species were collected at 
stations within site groups 1-4 but exhibited high (>_ 0.5) and very high 
constancy (>_ 0.7) at site groups 3 (90-313 m) and 4 (200-384 m) only 
(Fig. 19). Cancer irroratus and Cancer borealis were dominant at stations 
within site groups 1-4 (Table 5). Munida iris iris was dominant at the 3 
deeper site groups (2-4) while Dichelopandalus and Bathynectes were domi­
nant at site group 4 only. Homarus americanus was not caught in 
sufficient numbers to be considered a dominant species at any site group.
On the basis of classification analysis by month, these species were 
found to occur together during May-June collections (Group 6, Fig. 24) 
where they were present in most samples between 87 and 317 m (site groups 
2,3 and 4). Cancer irroratus, C^. borealis and M. iris iris occurred as a 
distinct species group in September and in November, along with 
Dichelopandalus leptocerus. During these months they occurred at most 
stations between 85 and 330 m (September) and between 43 and 613 m 
(November). Dominance tables showed that although the Cancer spp. and
Figure 29. Dendrogram resulting from flexible clustering of decapo 
species in January.
GROUP
I
2
3
4
5
SP ECI ES  CLUSTER 
JANUARY 1976 SIMILARITY
0.6 0.4 0.2 0  -0 .2  -0 .4  -0 .6
I I I I I I I I I I I I I I I
Col/odes robustus----------- -------------
Homola barbata -----------  --------------
Plesionika edwardsi -------------------------
Pagurus sp. ------------------- --------------------
Pagurus piercei -------------------
Sabinea hystrix -----------------------
Munida valida ----------------
Pandalus propinquus-----------------------
Metacrangon jacqueti agassizi----------------------------
Geryon quinquedens------------------- --------
Stereomastis sculpta sculpta ...........................  —1____
Cancer borealis --------- 1
Cancer irroratus ---- ---------------------
Munida iris iris -------------
Pleoticus robustus-----------
Pagurus politus----------- -----------
Dichelopandalus leptocerus------------------ 1_ _
 Bathynectes superbus — ______________
Aristeomorpha foliacea----------------- ---------------
Aristeus antillensis------------------
Homarus americanus--------------- ------
Solenocera necopina---------------  ----------
____________ Munida longipes —  ______ — ____________
Benthesicymus bartletti — i_____________
Nematocarcinus rotundus — * ______
Acanthephyra eximia-------------------------  -------
Lithodes agassizii-----------------------------------
 Munidopsis curvirostra ^ ~ Z H rZ m ri— __________
Glyphocrangon sculpta----------- ----------------------
Hepomadus tener-----------
Nematocarcinus ensifer r ----------
Munidopsis rostrata--------------- -----------------
Stereomastis nana----------------
i— i— i— i— i— i— i— i— i— i— i— i— i— r— t
06 0.4 0.2 0 -0.2 -0.4 -0.6
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Figure 30. Species group constancy and fidelity within site groups 
depicted in two-way tables for decapods collected in 
January.
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M. iris iris co-occurred together at all seasons, there was a definite 
tendency for Cancer borealis and M. iris iris to occur at deeper site 
groups than _C. irroratus. Haefner (1977b) noted that the co-occurrence 
of _C. irroratus and Ch borealis varies seasonally, with close association 
of the species occurring only in June. He indicated that C^. irroratus 
migrates inshore in the fall and offshore in the spring, whereas 
_C. borealis populations probably remain offshore with limited population 
movements.
On a monthly basis, Homarus and Bathynectes were not dominant 
species. Bathynectes was only dominant at site groups 3-5 in May-June 
collections (Table 7) . These species clustered with C^. borealis,
C. irroratus and M. iris iris during May-June and January at stations in 
depths between ca. 200-300 m, but did not occur within the same species 
group as borealis, Ch irroratus and M. iris iris during November and 
September. Cancer borealis, C. irroratus and M. iris iris were found at 
shallower depths than Bathynectes and Homarus in November. In September, 
(J. irroratus, (Z. borealis and M. iris iris were separated from 
Bathynectes and Homarus by my stopping rule (Fig. 27).
Species group 5 (Fig. 18) consisted of slope species which were 
caught infrequently (Fig. 19) and were restricted to site group 4 (200- 
384 m) (Fig. 20). Examination of dendrograms for each month of collec­
tion revealed no cohesive group of these species, and they were 
apparently varied in their association with other species and site 
groups. Pleoticus robustus was dominant in January and in May-June 
samples, along with Spirontocaris lilljeborgii and Plesionika martia. 
Parapandalus willisi was the dominant species from this group in November.
Group 6 contains species which are frequently encountered on the
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continental slope. These species were constant inhabitants of site 
groups 6 (619-986 m) and 7 (1109-1698 m) although they were caught to a 
lesser extent at site groups 4 (200-384 m), 5 (367-722 m) and 8 (1458- 
1698 m). The red crab, Geryon quinquedens, the shrimps Metacrangon 
jacqueti agassizi and Sabinea hystrix and the blind lobster Stereomastis 
sculpta sculpta co-occurred together in January at site group 4 (452-818 
m) and 5 (712-884 m) and in May-June collections at site group 7 
(680-986 m) . Sabinea hystrix and S_. sculpta sculpta occurred with 
deeper-living slope species in November and September respectively. All 
four species were dominant in May-June and September collections. 
However, only Geryon, Metacrangon and Stereomastis sculpta sculpta were 
caught in sufficient numbers to be considered dominant during November 
and January sampling.
Group 7 species were very infrequently captured, although their 
bathymetric distribution on the lower continental slope is somewhat 
widespread. These species had low constancy but high fidelity for sites
7 (1109-1698 m) and 10 (2379-3083 m). Their association patterns with 
other decapods varied with month of capture. Some species such as 
Lithodes agassizi and Munidopsis bairdii were associated with deep-sea 
species in September and November respectively. Lithodes was captured 
frequently enough at deep site groups that it was considered a dominant 
species in November and September at depths > 1100 m (Tables 4 and 8).
Group 8 consists of typical deep-sea species. These species were 
frequently encountered at stations in site groups 7 (1109-1698 m) ,
8 (1458-1908 m) and 9 (1142-2642 m). Many of these species occurred 
together to form either the deepest group, as in September collections 
(Group 6), or the two deepest species groups as in the other months
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(Groups 8 and 9 in November; groups 5 and 6 in January and Groups 2 and 3 
in May-June collections). Nematocarcinus ensifer, Benthesicymus bartletti, 
and Stereomastis nana were dominant during all months of collection. 
Glyphocrangon sculpta was dominant during all months except September.
Examination of species groups collected by 9.1 m trawls revealed 
associations of species which were similar to those discussed for the 
13.7 m trawl collections (Fig. 31). Group 1 contains the species 
Ovalipes stephensoni and Cancer irroratus. These species were collected 
constantly and were restricted to site group 1 (12-260 m) (Figs. 32 and 
33) where they were dominant species (Table 9). These species occurred 
with group 1 species from the shelf during April cruises (Fig. 34).
Species from group 2 such as M. iris iris, Dichelopandalus leptocerus, 
and Parapenaeus longirostris were caught frequently and in sufficient 
numbers to be considered dominant overall (Table 9). Also within this 
group were the less frequently encountered species Dardanus insignis and 
Aristeomorpha foliacea. Dardanus insignis was not collected during any 
month except April when stations were made south of Cape Hatteras. This 
species evidently has tropical affinities since it occurs rarely at 
inshore stations north of Cape Hatteras (Cerame-Vivas, Williams and Gray, 
1963).
Group 3 contains upper continental slope species which were captured 
at most stations within site group 2 (127-395 m) and were restricted to 
those depths (fidelity 5). Pagurus politus, Pleoticus robustus, Cancer 
borealis, and Parapandalus willisi were dominant species within site 
group 2. None of these species, however, were collected in sufficient 
numbers to be considered dominant during monthly collections in April 
(Table 10, Fig. 34) and July (Table 11, Fig. 35).
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Figure 31 Dendrogram resulting from flexible clustering of decapod
species collected by 9.1 m otter trawl.
GROUP
I
2
3
4
5
SPECIES CLUSTER 
9.1m OTTER TRAWL
Ovalipes stephensoni
___________ Cancer irroratus
Dichelopandalus leptocerus 
Dardanus insignis 
Aristeomorpha foliacea 
Munida iris iris 
_ Parapenaeus longirostris 
Pagurus politus 
Pieoticus robustus 
Cancer borealis
SIMILARITY 
0.4 0.2 0  -0 .2  - 0 .4  -0 .6
 i I i i i i I i i i l
_________________Parapandalus willisi _ _____
Pandalus propinquus ---------
Nematocarcinus cursor ---------
Munida vaiida ---------
Hymenopenaeus debi/is ---------
Sabinea hystrix - j____
Metacrangon jacqueti agassizi
Stereomastis sculpta sculpta ----------
  Geryon quinquedens -------—
Benthesicymus bartletti ----------
Parapagurus pi/osimanus pilosimanus ----------
Nematocarcinus rotundus----------
Pontophifus gracilis ----------
L i thodes agassizii
Polycheles vafidus ----------
Munidopsis curvirostra ----------
Glyphocrangon longirostris ----------
Stereomastis nana----------
Glyphocrangon sculpta-----
Munidopsis rostra ta —> 
Nematocarcinus ensifer —*
— i—
0.4 0 . 2
" T "
0
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Figure 32 Species group constancy within site groups depicted in a 
two-way table for decapods collected with a 9.1 m otter 
trawl.
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Figure 33. Species group fidelity within site groups depicted in a 
two-way table for decapods collected with a 9.1 m otter 
trawl.
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Figure 34 Dendrogram resulting from flexible clustering of decapod 
species collected in April.
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Figure 35. Dendrogram resulting from flexible clustering of decapod
species collected in July.
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Species in Group 4 were eurybathic being found within site groups 
2-5, but they showed only moderate constancy and fidelity for site groups 
3 and 4 (Figs. 32 and 33). Geryon, Metacrangon, Sabinea, and 
Stereomastis sculpta sculpta were dominant during April and July collec­
tions. Geryon was dominant not only within the same site group as the 
other species mentioned but was also dominant at the next shallowest site 
during these months (Tables 10 and 11). During April, Geryon was captured 
mostly within site group 5 (1617-1670 m) whereas Sabinea, Metacrangon, 
and Stereomastis were most frequently encountered within site group 4 
(575-1040 m) (Fig. 36). In July, the bathymetric distribution of Sabinea 
and Metacrangon remained stable (622-1018 m) (Fig. 37) whereas Geryon was 
most frequently captured in shoaler water (Fig. 37) (396-1070 m).
Although the cruise in July included a number of stations at sites off 
Hudson Canyon as well as Norfolk Canyon, there was no evidence of boreal 
emergence by decapod Crustacea at mid-slope depths such as Musick (1976) 
noted for fishes.
Group 5 species were eurybathic but infrequently captured within 
site groups 4,5 and 7, as indicated by low constancy values (Fig. 32). 
Parapagurus pilosimanus pilosimanus and Nematocarcinus rotundus were 
caught most frequently at a deeper site group (2337-2935 m) in July than 
in April (1617-1670 m) . Lithodes agassizi and Benthesicymus bartletti 
also showed moderate constancy within the deepest site group (5) in July 
and were considered to be dominant species along with P_. pilosimanus 
pilosimanus and N. rotundus in the overall analysis of 9.1 m trawls.
Group 6 contains deep-sea species that were restricted and caught 
most frequently at site group 6 (2060-2455 m). These species also con­
stituted the deepest occurring decapods during July and April cruises.
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Figure 36. Species group constancy and fidelity within site groups 
depicted in a two-way table for decapods collected in 
April.
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Figure 37. Species group constancy and fidelity within site groups 
depicted in a two-way table for decapods collected in 
July.
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Dominant species within this group included S_. nana, G. sculpta,
M- rostrata. and N. ensifer.
Community Structure
Bathymetric patterns of community structure indices of diversity 
(H1), richness and evenness remained consistent between sampling periods. 
Therefore, only the comparisons of these components with depth by trawl 
gear are presented in Figures 38-43. Diversity of decapods sampled by 
both gear increased from the shoalest depths of collection across the 
continental shelf to a depth of about 300 m. Below 300 m to a depth of 
about 950 m, the diversity of species was lower; however, diversity 
increased at depths around 1000 m and then appeared to decline from 1000 
m to the deepest depths sampled (Figs. 38, 39). Species richness (Figs. 
40, 41) showed a similar trend, while there was a slightly different 
relationship between evenness (JPR) and depth. Greatest variability in 
JPR values occurred between 200 and 300 m. JPR values were low at 400 m, 
tended to increase to 800 m and remain stable out to the deepest depths 
sampled (Figs. 42, 43). The closely related pattern between species 
richness and H' suggest that richness is the most important component in 
determining diversity. The low values of richness observed between 300 
and 950 m may reflect overwhelming dominance of the red crab, Geryon 
quinquedens at these depths. Evenness values which are inversely propor­
tional to the extent to which overall diversity is influenced by a few 
dominant species (Haedrich et al., 19 75) were also lowest at depths where 
Geryon is dominant. Catch rates, expressed as log (no. individuals) per 
0.5-h tow were highest on the upper slope at 350 m (Figs. 44, 45) probably 
as a result of occurrence of the dominants C. irroratus, C. borealis,
Munida iris iris, and Dichelopandalus leptocerus. A decrease in catch
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Figure 38. H' diversity of decapod crustaceans captured with a 13.7 m
(45') otter trawl as it relates to mean depth of capture.
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Figure 39. H' diversity of decapod crustaceans captured with a 9.1 m
(30') otter trawl as it relates to mean depth of capture.
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Figure AO. Decapod species richness as a function of depth for indivi­
duals collected with 13.7 m (45') otter trawl.
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Figure 41. Decapod species richness as a function of depth for indivi­
duals collected with a 9.1 m (30') otter trawl.
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Figure 42. Species diversity component evenness (JPR) as it relates 
depth for all 13.7 m (45T) otter trawl collections.
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Figure 43. Species diversity component evenness (JPR) as it relates to 
depth for all 9.1 m (30') otter trawl collections.
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Figure 44. The relationship between decapod abundance, expressed as
log (no. individuals/O.5-h tow), and depth for all species 
collected with a 13.7 m (45') otter trawl.
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Figure 45. The relationship between decapod abundance, expressed as
log (no. individuals/0.5-h tow), and depth for all species 
collected with a 9.1 in (30') otter trawl.
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rate was evident at depths less than 350 m and a continual decline in 
catch rate occurred from 350 m to the deepest depths sampled. These 
results are similar to patterns observed for fishes (Musick, 1976), 
meiofauna (Thiel, 1975) and other macrofauna (Rowe, Polloni and Horner, 
1974).
Discussion
Classification analysis has defined the major assemblages of decapod 
Crustacea in a progression from the continental shelf to the continental 
rise. Although differences which were observed among species assemblages 
and site groups by month of collection may relate to seasonal movement of 
populations, at least for shelf species, it is suggested that these dif­
ferences mainly reflect the bathymetric distribution of the stations 
sampled. This is particularly evident when comparisons are made between 
species assemblages from November sampling and those from September.
Fewer species were collected in September because fewer stations were 
made on the shelf during that month. This difference in sampling 
intensity is reflected in the species associations for these months. 
Therefore, the composition and distribution of decapod assemblages in the 
Middle Atlantic Bight as determined by cluster analyses is largely 
consistent throughout the year.
Results of normal and inverse classification both seasonally and 
according to trawl gear, indicate that the following categories of 
species assemblages are present for decapod Crustacea: shallow shelf,
mid-shelf, outer shelf-upper slope, mid-slope, lower slope and abyssal. 
The number of co-occurrences of 28 of the most commonly occurring and 
dominant decapod Crustacea within the same species group is shown in 
Figure 46.
Figure 46. Trellis diagram showing co-occurrences within the same 
species cluster group for commonly occurring, dominant 
species.
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Species associated with the shallow shelf seemed to be the only group 
restricted with regard to bathymetric distribution. Pagurus longicarpus, 
Metapenaeopsis goodei and Pagurus pollicaris were dominant species from 
the shallow shelf habitat during November sampling only. Overall their 
abundance was low, and they were restricted to depths < 100 m.
The species assemblages from the mid to outer continental shelf and 
slope were bathymetrically continuous across more than one site group. 
These species groups were also characteristically more diverse than 
groups from the shallow-shelf and abyssal habitats. Species that consti­
tuted the mid-shelf habitat included Collodes robustus, Homola barbata, 
Crangon septemspinosa and Ovalipes stephensoni. These species displayed 
high to moderate constancy densities for site groups located at depths 
between about 50 and 200 m. Collodes robustus and Homola barbata 
co-occurred within the same species group most frequently (Fig. 46). 
Crangon septemspinosa and Ovalipes stephensoni were located in shallow- 
shelf depths during May-June and April sampling respectively. This may 
indicate seasonal movement in Crangon since seasonal fluctuations in 
abundance have been documented for this species before. In waters of 
North Carolina (Williams, 1965) and Chesapeake Bay (Bigelow and Sears, 
1939), juveniles and adults disappear from estuaries during midsummer to 
late fall. No such movement has been noted for C). stephensoni.
The most frequently encountered members of the outer shelf-upper 
slope species assemblage were Cancer irroratus, C. borealis and Munida 
iris iris. Other species which occurred less frequently but were still 
considered dominant included Dichelopandalus leptocerus, Pagurus politus, 
Pleoticus robustus, Bathynectes superbus, and Pandalus propinquus.
Homarus americanus as well as other species from Group 5 (Fig. 18) were
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occasionally found within the outer shelf-upper slope site groups. Groups 
containing archibenthic species were generally characterized by occurrence 
in more than one site group and moderate to very high constancy and 
fidelity for depths at about 200-400m. Species such as Homarus americanus, 
Dichelopandalus leptocerus and Cancer irroratus are considered to be eury- 
bathic and have been reported to migrate seasonally (Cooper and Uzmann, 
1971; Craig Ruddell, VIMS, unpublished ms.; Haefner, 1976).
The decapod fauna of the mid-slope at about 600-1000 m was dominated 
by Geryon quinquedens. This species along with Sabinea hystrix, 
Metacrangon jacqueti agassizi and Stereomastis sculpta sculpta was eury- 
bathic and widely encountered on the continental slope. Munida valida 
which is also a member of the mid-slope decapod crustacean fauna was less 
frequently encountered than the other species mentioned. Both S^. hystrix 
and S^. sculpta sculpta had a tendency to occur with species from the lower 
continental slope, as evidenced by their occurrence with this group in 
November and September respectively.
The lower continental slope at 1400-1900 m contained a diverse 
assemblage of decapod Crustacea; however, only a few species such as 
Benthesicymus bartletti and Nematocarcinus rotundus were encountered 
frequently enough to be considered consistently dominant. Glyphocrangon 
longirostris, Hepomadus tener, Acanthephyra eximia, Munidopsis 
curvirostra and Lithodes agassizi were also associated with site groups 
on the lower continental slope but co-occurred less frequently than 
]B. bartletti and N. rotundus (Fig. 46). Lithodes agassizi was dominant 
at the deepest site groups only (> 2000 m), indicating its affinity with
the abyssal species group.
The abyssal species comprising the dominants Stereomastis nana, 
Nematocarcinus ensifer, Glyphocrangon sculpta and Munidopsis rostrata,
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had moderate to high fidelity values and high to very high constancy 
densities for the deepest site groups during most months of capture.
These decapods were resident deep-sea species. Their distribution was 
not limited to a single site group, but they were frequently encountered 
at several site groups in depths > 1100 m. Stereomastis nana was more 
eurybathic than the other species and was dominant at sites between 
1000-2000 m. This species occurred within the same species group as 
Nematocarcinus ensifer during all months of collection. Nematocarcinus 
ensifer, (?. sculpta and M. rostrata were usually dominant only at the 
deepest site groups; however, Munidopsis rostrata was less abundant 
overall than the other species. Other dominant species which were 
associated with the abyssal species group but which were collected 
infrequently included Hepomadus tener, Munidopsis bairdii, Acanthephyra 
eximia and Munidopsis curvirostra. Hepomadus tener, A. eximia and 
M. curvirostra are eurybathic species because they were also associated 
with species from the lower slope (Fig. 46).
The depths where major faunal changes occurred as reflected by 
bifurcations in the dendrogram were most obvious between assemblages on 
the outer continental shelf-upper continental slope (90-390 m) and those 
at mid-slope depths (367-722 m). These results are similar to those 
obtained through reciprocal averaging ordination of the same data 
(Section I, Part 1). Ordination, however, proved to be more easily 
interpreted with regard to location and rates of major faunal change 
along the coenocline, whereas classification was most instructive in 
elucidation of species groupings, the affinity of species groups to sites 
and the dominance of individual species within site groups. Warwick and 
Gage (1975) also noted that classification did not provide as satisfactory
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results as ordination in summarizing zonation patterns of nematodes. The 
explanation for differences (and limitations) of the two techniques is 
expressed by Boesch (unpublished ms.) who observed that classification is 
most useful in analysis of heterogeneous, multifactor species patterns 
and especially in species classifications (Boesch, 1973) whereas ordina­
tion is useful in the interpretation of the relationships of groups 
resulting from a classification (Stephenson and Williams, 1971) and in 
reallocation of species following classification (Boesch, 1973).
The assemblages of decapods and their relative bathymetric sites 
along the coenocline differ somewhat from the five major groupings noted 
by Musick (1976) for fishes from this same area. There is a shallow 
shelf grouping of decapods at depths less than 100 m which was not recog­
nized by Musick (1976) for fishes because he did not include stations 
< 75 m in his cluster analyses. The mid-shelf grouping of decapods at 
50-200 m is also somewhat unique but the outer shelf-upper slope species 
group corresponds closely to his outer shelf and upper slope groupings of 
fishes which comprise both resident species and those that migrate 
seasonally. At depths below 400 m, the species groups of fishes and 
decapods seem more compatible, with species from the outer shelf and 
slope being bathymetrically continuous in their distribution and seldom 
confined to any one site group. The slope species of decapods (the 
present study) and fishes (Musick, 1976) are apparently characterized by 
their heterogeneous distributions, the exception being the true abyssal 
species which are found at the deepest site groups only.
The increase in decapod diversity between the shelf and upper slope 
(100-300 m) is consistent with diversity patterns found by other workers 
for other taxa. Sanders (1968) found that infaunal diversity on the New
107
England slope increased at the shelf-slope break and remained high out to
the abyss. Coull (1972) found that diversity of the meiofauna off North
Carolina increased from the shelf to the upper slope and remained high 
out to depths of 3940 m. Rex (19 73) noted that diversity of gastropods 
remained high from the upper slope out to the abyss but declined at 
depths between 3834 and 4677 m. He attributed this drop in diversity to 
lower productivity and less available food at depths between the continen­
tal rise and abyss. A similar decrease in diversity at abyssal depths
was noted by Jones and Sanders (1972) for cumaceans and Tietjen (1976)
for nematodes. Musick (1976) found that diversity of fishes from the 
Norfolk Canyon area increased from the shelf to the slope at about 150 m, 
after which it decreased with increasing depth on the slope. Haedrich 
et al. (1975) found that diversity of echinoderms increased between 141 
and 1928 m on the continental slope off New England but that diversity of 
fishes decreased from shallow (141-285 m) to deep zones (1270-1928 m).
They attributed the increase in echinoderm diversity to habitat hetero­
geneity on the continental slope. However, Musick (1976) indicated that 
the decrease Haedrich ^t al. (19 75) observed for fishes was an artifact 
of collection technique due to avoidance by fishes of the small (5.1 m) 
net which they used.
There are several possible explanations for the decrease in diversity 
observed for decapod Crustacea at depths between 300 and 950 m. Musick 
(1976) has observed a similar decrease in fish diversity for this same 
area of the continental slope. The magnitude of the diversity drop for 
fishes was much smaller than that observed for decapods, however; and 
Musick (personal communication) noted that it might be due to inefficient 
sampling of Decapoda in this area of the continental slope. Bottom
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topography between 400-1000 m on the continental slope is rugged with 
many crevices and overhangs under which decapods might avoid the trawl.
In addition, this area of the continental slope is probably subject to 
sediment instability. Buzas and Gibson (1969) attributed the decrease in 
Foraminifera diversity on the slope to environmental instability there, 
such as mud slumps, cascading sediments and turbidity currents. Rowe 
(1972) has noted that in other bathyal areas such as submarine canyons 
where catastropic sedimentary activity is high, the megafauna is dominated 
by larger more mobile megabenthic organisms. It is hypothesized then 
that the low equitability which accompanied the low decapod diversity and 
species richness observed on the middle slope is probably due to the 
dominance of the red crab, Geryon quinquedens which is a large, relatively 
mobile decapod whose maximum abundance occurs between 400-1000 m on the 
slope (Haefner, 1978). Geryon dominance and low decapod diversity on the 
upper slope may be related to the unstable environment there and the 
ability of Geryon to compete successfully in such an environment.
The decline in diversity with approach to the abyss as observed for 
decapods in this study has been noted in other studies of the megabenthos 
(Haedrich et al., 1975; Roberts, 1977) and for fishes (Musick, 1976).
Rex (1973) in a study of gastropod diversity and Jones and Sanders (1972) 
who studied cumacean diversity along the same transect, noted that 
diversity remained high out to abyssal depths, where it dropped. In 
earlier papers, Sanders (1968, 1969) and Hessler and Sanders (1967) 
reported an increasing diversity with increasing depth on the continental 
slope.
Resolution of the different patterns of diversity observed in these 
studies may be explained by Jumars (1975, 1976) who suggests that mobile
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organisms with larger home ranges (ambits) have a lower species diversity 
than small-ambit species. He hypothesizes that the lower species 
diversity of large-ambit species may result from their lack of specializa­
tion on grain structure or a lack of disturbance. Decapods and fishes are 
indeed more motile and possess larger ambits than the infaunal and 
meiofaunal species, so that this explanation for differences in diversity 
patterns with depth seems plausible. Diversity of decapod Crustacea, 
however, does not show as abrupt a drop on the continental rise as that 
noted for fishes by Musick (1976). This may be related to the higher 
trophic level of fishes and their inability to adapt to an environment 
where productivity is low. Rex (1976) notes that low diversity of 
gastropod populations on the lower slope and abyss may result from low 
productivity so that sufficient energy is no longer available to maintain 
some species as viable populations. He further suggests that the 
observance of low diversity at these depths may only apply to macroben- 
thic species that are unable to reduce size and somatic complexity and 
thus adapt to low resource levels.
Although both hypotheses offer interesting explanations for observed 
diversity values among decapods, it is important to realize that the 
differences in sampling gear between the various studies may completely 
override attempts at comparisons of diversity patterns with depth. Since 
diversity values are strongly influenced by sample size (Peet, 1975; 
Hurlbert, 1971; DeBenedictis, 1973) and obvious differences exist in 
quantitative sampling between an otter trawl, epibenthic sled, box core 
and dredge, any comparisons between diversity results of different 
studies should be made with caution.
Section II. Some Natural History Observations on Dominant Species 
of Deep-sea Decapod Crustacea.
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Part 1 Comparative Biology of Four Species of Glyphocrangonid and 
Crangonid Shrimp from the Continental Slope of the Middle 
Atlantic Bight
111
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Introduction
Distributional and systematic accounts of the four species of 
caridean shrimp discussed in this paper, Glyphocrangon sculpta (Smith, 
1882) , G;. longirostris (Smith, 1882) (Glyphocrangonidae) , Sabinea hystrix 
(A. Milne Edwards, 1881) and Metacrangon jacqueti agassizi (Smith, 1882) 
(Crangonidae), have been available since the last century, but there have 
been few biological observations. Holthuis (1971), in a review of the 
Atlantic glyphocrangonid shrimps, summarized published literature on 
G. longirostris and G. sculpta but neglected to mention Thompson's (1963) 
dissertation, an unpublished study of the bathyalbenthic caridean shrimps 
of the southwestern North Atlantic. Although it was primarily an account 
of the systematics and phylogenetic relationships within the Caridea, 
Thompson (1963) presented generalized information on stomach contents, 
reproduction and ecological adaptations. Little biological information 
has been published on S_. hystrix and M. j_. agassizi.
This paper compares the depth distribution, size and sex composition, 
reproduction, stomach contents and parasitism of these four species of 
caridean shrimp collected from the continental slope and rise of the 
northwestern North Atlantic Ocean.
Methods and Materials
Specimens were collected from the continental slope and rise in the 
immediate vicinity of the Norfolk Canyon (36°56.0'-37°09.0'N) and from a 
similar area south of the canyon (36°32.4'-36°38.7 'N) during June 1973 
(R/V Columbus Iselin), November 1974, September 1975 and January 1976 
(R/V James M. Gilliss). Additional specimens were collected from R/V 
Eastward during April 1973 and 1974, and July 1975 (33°40.5'-38°59.0rN).
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Twelve one-hour tows were also made near Tom's Canyon and a deep-water 
dumpsite (No. 106) from R/V Delaware II in May 1974 (38°1§.0'-39°10.0'N).
Sampling was conducted within depth strata of 75-150, 150-400, 
400-1000, 1000-2000 and 2000-3000 m in the study area. Tows were made 
with a 13.7 m or 9.1 m (head-rope) semi-balloon, four-seam otter trawl 
(see Musick, Wenner and Sedberry, 1975). Tow duration was 0.5-h in 
depths less than 2000 m and 1-h in water deeper than 2000 m.
Data from specimens taken during tows in which the net tore, failed 
to reach bottom, or became twisted during the tow were not included in 
analyses of relative abundance but were used in length frequency distri­
butions and reproduction analyses.
Bottom temperatures were recorded by bathythermograph, expendable 
bathythermograph, reversing thermometer, or a salinity-temperature-depth 
unit.
Sex of all specimens was determined by pleopod examination according 
to Meredith (1952). Short carapace length (SCL), i.e., the distance from 
the median posterior margin of the carapace to the base of the orbit, was 
measured to the nearest mm.
The significance of sex ratios, expressed as M:F, was tested by 
Chi-square analysis using Yates correction for continuity. Scheffe^'s 
multiple mean comparison test was used to determine significant size 
differences between male, female and ovigerous female shrimp (Snedecor 
and Cochran, 1967).
In addition to ovarian color, histology, and size relative to other 
organs, length of the ovary and size of the ova were used whenever possi­
ble to define stages of ovarian development for each female shrimp.
Ovary length was measured in a straight line from the anterior part of
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the ovary to the most posterior extension of the horns. The longest 
horizontal diameter of fifteen ova from resected ovaries of each shrimp 
was measured with an ocular micrometer.
The presence of sperm in each male was determined from squash 
mounts or histological sections of testes preserved in Davidson's 
fixative.
Fecundity was estimated from total internal ova counts because 
external eggs were frequently lost from the pleopods. Mature (ripe) or 
advanced ovaries were removed and placed in Davidson's fixative. Indivi­
dual ova were separated and the total number were counted. Gilson's 
fixative (Bagenal, 1967) was unsatisfactory because it hardened ovaries.
Eggs were stripped from the pleopods of ovigerous females and 
placed in Gilson's solution (Bagenal, 1967) to harden. The degree of 
embryological development within the egg was observed and assigned to 
stages similar to those described by Meredith (1952) and Allen (1966).
Stomachs from preserved shrimp were dissected for qualitative gut 
content analysis. Stomach contents were removed, sorted and identified 
to the lowest possible taxon. The frequency of occurrence of food items 
was determined by expressing the number of stomachs in which a food item 
occurred as a percentage of the total number of stomachs examined.
Results
Distribution
Although twelve known species of Glyphocrangon occur in the Atlantic 
(Holthuis, 1971), only G^. sculpta and C>. longirostris were collected in 
this study. These shrimp are deep-water inhabitants of both the eastern 
and western Atlantic. The depth range of Glyphocrangon sculpta extends
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from 1645 to 3219 m, and it has been collected from Ireland to the West 
Indies, and from South Africa to the Gulf of Guinea. Glyphocrangon 
longirostris has been reported from Massachusetts to the Gulf of Mexico, 
and from Ireland to South Africa at depths of 1280 to 2500 m (Holthuis, 
1971; Crosnier and Forest, 1973). Sabinea hystrix has a geographic 
range in the western Atlantic from the Davis Strait (Hansen, 1908) to 
Guadeloupe (A. Milne Edwards, 1881) with a reported depth range between 
536 and 3957 m. Recently, Crosnier and Forest (1973) established the 
presence of S^. hystrix in the eastern Atlantic off the coast of Africa 
(23°57'N-17°15'W) at 1435 m. The nominal subspecies, Metacrangon j. 
agassizi, occurs in the western North Atlantic from 31°57'N and 42°59'N 
at depths of 481 to 1754 m (Smith, 1882; Sivertsen and Holthuis, 1956).
Glyphocrangon sculpta (n = 333) were captured from 2068 m to 2679 m 
(2.7°C) in the Norfolk Canyon study area, representing a 611 m bathy­
metric range. Glyphocrangon longirostris (n = 51) were captured at 
1111-2427 m (4.5°C to 3.2°C), which closely coincides with the range of 
1280-2500 m reported by Holthuis (1971). Within the study area, 150 
S_. hystrix were captured between 452 and 2100 m at 7.3°C to 3.8°C, and 
462 M. j_. agassizi were collected from 616 m to 1430 m (6.4°C to 4.0°C).
Both male and female G^. sculpta occurred together throughout their 
depth range, but females outnumbered males except for depths > 2600 m 
(Fig. 47). Male G. longirostris first occurred at 1578 m and were found 
to the deepest capture depth of 2427 m. Most S^. hystrix and M. j_. 
agassizi occurred at 800-999 m with females outnumbering males at all 
depths. Among S_. hystrix, the male component of the population was 
absent at depths > 999.
A plot of size (SCL) against depth of occurrence (Fig. 48) for
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Figure 47. Abundance of epibenthlc shrimp expressed as log (x + 1), 
where x Is mean number of Individuals per half-hour tow, 
for each 200 m interval throughout their depth of occur­
rence. Depths of occurrence represent an average of 
depths recorded every 3 minutes for the duration of the 
trawl. The fraction above each depth designation repre­
sents the ratio of successful trawls (where individuals 
were captured) to the total number of samples in that 
depth range.
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Figure 48. Size frequency distribution of Glyphocrangon sculpta for 
depths of occurrence. Vertical lines indicate the range, 
dots indicate mean size of individuals.
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(2. sculpta suggests that larger individuals, especially females, are 
located in shoaler depths. This size and depth relation was not evident 
for the other species.
Size and Sex Composition
The pooled length frequency distribution of G. sculpta is shown in 
Figure 49. Males ranged in size from 9 to 25 mm (SCL), females from 7 
to 26 mm, ovigerous females from 22 to 34 mm. Both analysis of variance 
and Scheffe's multiple mean comparison test showed significant differ­
ences between the sizes of males (x SCL = 18 mm), non-ovigerous females 
(x SCL = 19 mm) and ovigerous females (x SCL = 26 mm) (F = 159, df 2/330).
The sex ratio of (?. sculpta for all size classes combined deviated 
significantly from equality (Table 12). The ratio for shrimps < 23.0 mm 
did not differ significantly from unity; at sizes > 23.0 mm, females 
predominated; males were absent > 25.0 mm. Females were significantly 
more numerous in the shallower (2100-2399 m) part of the bathymetric 
range (Table 13).
Glyphocrangon longirostris ranged from 11 to 38 mm (Fig. 49). 
Ovigerous females (28 mm is) were significantly larger than males (20 mm
x) and other females (20 mm x) (F = 33.2, df 1/49). A sex ratio1 of 
2
1:2.4 (x = 7.8) was found for this species.
Ovigerous hystrix ranged from 21-32 mm, other females from 10-33
mm and males from 13-28 mm. Males, females and non-ovigerous females 
differed significantly in size (F = 30.5, df 2/142). Male hystrix 
(18 mm x) were significantly smaller than non-ovigerous (21 mm x) and 
ovigerous (26 mm "x) females; ovigerous females were significantly larger 
than other females (Fig. 49 ).
Figure 49. Length frequency distribution of Glyphocrangon sculpta, 
G_. longirostris, Sabinea hystrix, Metacrangon jacqueti
agassigi.
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The sex ratio (1:34) for _S. hystrix deviated significantly from 
2
equality (x = 47.90). Females were significantly more numerous than 
males at sizes > 22.0 mm (Table 12) and at all depths of capture (Table 
13).
Ovigerous female Metacrangon j_. agassizi were 12-18 mm, other 
females were 8-19 mm, and males were 8-15 mm (Fig. 49). Analysis of 
variance revealed significant size differences (F = 130.8, df 2/365) 
between males, ovigerous females and other females. Male M. j_. agassizi 
(11 mm 3c) were significantly smaller than both ovigerous (15 mm x") and 
other females (14 mm 5c). Ovigerous and other females also differed 
significantly in size.
The sex ratio of M. j_. agassizi (1:3.9) differed significantly
2
(x = 161.18) from unity. Females were significantly more numerous than 
males at all sizes > 12.0 mm (Table 12) and at all depths of occurrence 
(Table 13).
Female Reproduction
Six of the categories used to evaluate ovarian maturity (Tables 14 
and 15) were mutually applicable to the four species studied (Fig. 50), 
but the color of advanced ovaries in a fresh condition varied among 
these species. Advanced ovaries of Glyphocrangon spp. were olive-green, 
whereas those of J3. hystrix and M. j_. agassizi were beige.
Ovarian development of non-ovigerous females was directly related 
to size in G. sculpta, S_. hystrix and M. j_. agassizi, with the absolute 
size at gonad maturation differing among species (Figs. 51, 52 and 53). 
Mature gravid individuals first occurred near the midpoint of the size 
range, and the number of gravid females increased in the larger size
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Figure 50. Stages of ovarian development observed in female 
glyphocrangonid and crangonid shrimp:
I. Immature IV. Ripening
II. Resting V. Ripe
III. Intermediate
Sabinea hystrix is pictured here. S = Stomach; 
DG = Digestive Gland; M = Muscle; and G = Gills
a 'j
Figure 51. Percentage occurrence of ovarian development stages in 
relation to size of ovigerous and non-ovigerous female 
Glyphocrangon sculpta.
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Figure 52. Percentage occurrence of ovarian development stages in 
relation to size of ovigerous and non-ovigerous female 
Sabinea hystrix.
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Figure 53. Percentage occurrence of ovarian development stages in 
relation to size of ovigerous and non-ovigerous female 
Metacrangon jacqueti agassizi.
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classes. Spent ovaries were observed at the extreme upper end of the 
size range in S_. hystrix (Fig. 52) and M. j_. agassizi (Fig. 53), sug­
gesting that these females may have spawned for the last time. 
Examination of 16 non-ovigerous female G. longirostris revealed an 
ovarian developmental pattern similar to that in G. sculpta. Immature 
ovaries were present in the 11-15 mm (n = 2), the 16-20 mm (n = 5) and 
the 21-25 mm (n = 4) size groups. Two individuals 17.3 and 20.4 mm had 
resting and intermediate stage ovaries respectively. Only one gravid 
individual was found at 27.0 mm. Two spent individuals were 24.3 and 
21.5 mm.
Ovigerous females occurred either at the size in which gravid 
ovaries first appeared or within the next size interval (Figs. 51, 52 
and 53). Glyphocrangon longirostris were ovigerous at sizes > 21 mm. 
Gonads from ovigerous females of all four species were spent or in 
various stages of recovery. Ripening and gravid ovaries were found in 
ovigerous (2. sculpta (Fig. 51) , C2. longirostris and M. j_. agassizi (Fig. 
53) . Ovigerous (2. longirostris examined in the 21-25 mm range had rest­
ing (n = 1), ripening (n = 2) and gravid (n = 2) ovaries. Ovigerous 
females 26-30 mm were intermediate (n = 1), ripening (n = 1) or gravid 
(n = 31); one individual 38 mm was also gravid.
A classification of egg development (Fig. 54) showed eggs from 
ovigerous female (2. sculpta with immature, resting and intermediate 
ovaries to be in early development stages (A to B), whereas eggs from 
ripening and gravid individuals were either more advanced (C to C+) or 
in early development (A to A+) (Table 16).
An examination of egg development among ovigerous M. j_. agassizi 
showed a similar trend with advanced eggs occurring only on individuals
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Figure 54. Stages of egg development (incorporating several stages of 
Meredith, 1952) observed among Glyphocrangon sculpta,
J3. longirostris, Sabinea hystrix and Metacrangon jacqueti 
agassizi. A. Newly hatched, no blastoderm visible. A+ to 
B. Early blastoderm formation and gastrulation begins. B+ 
to C. Segmentation of body and appearance of eye. C+. Eye 
almost full size with lenses visible; abdomen increased in 
length. D. Pre-larval stage; eye larger with abdomen long 
and free from head. E. Post-hatching stage; larvae hatched 
but egg-bearing appendages still present.
A A + t o B
B +  toC
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with intermediate, ripening or ripe ovaries. Less advanced eggs occurred 
at every stage of gonad development (Table 16). A lack of ripening or 
gravid ovigerous individuals precludes conclusions concerning sequential 
breeding in J3. hystrix.
Interruption of oviposition may have occurred among gravid indivi­
duals with A+ eggs; however, if overproduction of eggs occurred, the 
ovary which remained after spawning would probably be smaller in gross 
appearance than the gravid ovary present in a non-ovigerous individual. 
There was no discernible difference in gross size of the gravid ovaries 
in ovigerous individuals. The presence of advanced eggs in some indivi­
duals suggests continued development of the ovary after oviposition in 
preparation for another brood. If egg development is slower than 
ovarian development, the presence of both less advanced and more advanced 
eggs in ripening and gravid ovigerous females would be explained.
Breeding may odcur year-round in G_. sculpta, J3. hystrix and M. j_. 
agassizi since ovigerous females of these species were present during 
each month of capture (Fig. 55). Year-round asynchronous reproduction 
(Rokop, 1975) is also suggested by the seasonal presence of gravid 
non-ovigerous females and those with less advanced stages of ovarian 
development (Table 17). Superimposed on this pattern, however, is the 
indication that a greater proportion of the population spawns in the 
fall and winter months. Among non-ovigerous individuals, peak ovarian 
maturity (gravid) occurs in September, November and January. Other 
stages of gonad development from immature to ripening were also present 
during each month of capture, but the less advanced stages predominated 
during the spring and summer months of April, June and July. A small 
proportion of the population probably spawns at every season while other
134
Figure 55. Percentage occurrence of ovigerous Glyphocrangon sculpta, 
G_, longirostris, Sabinea hystrix and Metacrangon jacqueti 
agassiz~i with months of capture.
I •5§S g £ s
t  * t  *
8 -s ■'r 
y w ^ ^
: I i i
O  <] •  *
: I M
oo o(0 IT)
snouaoiAO lNaoaad
oCO rO CM
MA
Y 
JU
N.
 
JU
L.
 
SE
PT
. 
NO
V.
 
JA
N.
 
AP
R.
 
MO
NT
HS
 
OF 
CA
PT
UR
E
Pe
rc
en
ta
ge
 
oc
cu
rr
en
ce
 
of
 
ov
ar
ia
n 
st
ag
es
 
am
on
g 
no
n-
ov
ig
er
ou
s 
sh
ri
mp
 
du
ri
ng
 
mo
nt
hs
 
of
 
ca
pt
ur
e.
 
Se
e 
F
i
g
u
r
e
 
an
d 
Ta
bl
e 
4 
fo
r 
de
fi
ni
ti
on
 
of
 
ov
ar
ia
n 
st
ag
es
.
co od r-» r** o'*] r"i 
sT h  in m  h  n
ca>CL
00 ©  00 ©  m  CO 
cn \t> <r p-t
CN ffN NJ r-* © <T CN NT <T
© © fsi n C O' O' C^HOOOO h  m n  n  cn
tn fi © n m iTi CN CN -S’ o \D M
•h  ©  oo co <r oo 
cn m  t-H t-< »-<
IH fH co h  ©  cn
CN ^  «—4 v-4 i—t
oo in a> rn © ©
c
o
£
<o01G
o> u <€ w E •£ © E CJc 1-4 a >© 5 01 O
>.U
CD i-H 
5J *H C t-l 
CD O.
<U tMJ2 0>E •£ 
01 E01 >v 4J Q>
c  ih  a  >
3 P CJ o
CD3 «H 
C U  
CD CL»-5 C/3 JS ♦"S <
CD QJJO
S i^  SB
CO N  ©  Iff O
co ia ©  ro <?■ © cn cn ©  m ©  ©  ©  n- ©  ©  s©
©  ©  ©  ©  ©  ©
cn . ©  cm n  o
H  (M N  H
©  ©  ©  ©  CA ©
mHOutHO 
cn cn -j
©  %n ©  ©  ©  ©
©  m  ©  co -d* © o  m © cn r*» © © n- cn s© ©
co
S
G
OtlGCDM
CJO
JG
e.
>1
V-01
*6
SnMCD-H0) D •H> G Uo CD Clz *n <
Co co Li01•H 0) Uc L £> 01 >*co U & £> Uw CO <U E CD *HCJ 0 0) >i il QJ 5 *Ho M fi H  &  > C hX «rt 9 3 V O Q &a Gt n n w  ss n  <G0o rH
136
individuals have maturing ovaries.
Fecundity
The relation between ovarian fecundity (Fee) and SCL of three 
species studied is found in Table 18. The ovarian fecundity of six 
G. longirostris ranged from 43 ova in a 21 mm individual to 131 ova in 
a 30 mm shrimp.
Male Reproduction
The testes consist of two coils, located dorsal to the digestive 
gland. The testes connect posteriorly with the heavier cream colored 
coils of the vasa deferentia which extend laterally in the cardiac 
region to the ventral gonopore.
Squash mounts and histological preparations of testicular material 
and vasa deferentia from each season showed presence of sperm in 65 
G_. sculpta examined (13 to 22 mm) . No sperm were found in a 9 mm indi­
vidual. Eight (2. longirostris (15-21 mm), nine hystrix (15-22 mm) 
and 41 M. j_. agassizi (8-13 mm) possessed testes and vasa deferentia 
that contained sperm.
Stomach Content Analysis
Polychaetes, mollusks, crustaceans, sediment and paste-like 
unidentifiable animal remains were found in stomachs of the four species 
(Table 19). Sediment mixed with organic debris was the most frequent 
item in filled stomachs of (5. sculpta and (3. longirostris, whereas the 
majority of hystrix and M. j_. agassizi contained an amorphous 
paste-like material which was fibrous and resembled muscle. Occasionally, 
unidentifiable carapace fragments were present with the paste. Over
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half of the stomachs examined were empty.
Parasites
Glyphocrangon sculpta, (3. longirostris and M. j_. agassizi are
parasitized by epibranchial bopyrid isopods (Table 20). The incidence
of present and previous infestation, as indicated by branchial carapace
bulges, was low among G. sculpta (2%) and M. j_. agassizi (1% and 2%)
but higher (31%) in (3. longirostris. The bopyrids occurred on an equal
number of male and female G. sculpta but on significantly more female
2
than male (3. longirostris (x =3.06 with Yates correction). The sex
2
of host M. j_. agassizi did not influence infestation (x = 0.25).
In the parasitized females, no visible sign of gonad development 
occurred, i.e. females were immature or with no sign of ovarian tissue. 
Males, however, possessed testes and vasa deferentia containing sexual 
products. The appendix masculina was intact on the parasitized males. 
Metacrangon j_. agassizi which possessed bulges but no isopods had 
recognizable gonads. Testes and vasa deferentia of males contained 
sperm whereas ovaries of females were either ripening or resting in 
development. One female with a bulge but no isopod had no visible 
gonad development. Presence of gonads in a shrimp with a bulging cara­
pace and no isopod indicates that the individual has recovered from 
parasitism.
The isopods parasitizing (3. sculpta and (3. longirostris are 
identical to Bathygyge grandis Hansen which was recorded originally from 
off the west coast of Mexico (Richardson, 1905) and later found on 
*£.• sculpta from South Africa (Stebbing, 1908) (J. Markham, personal 
communication). Holthuis (1971) reported that two £. longirostris from
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Table 20.
Incidence of infestation among Glyphocrangon sculpta, 
—  * longirostris and Metacrangon jacqueti agassizi by 
bopyrid isopods.
G_. sculpta G. longirostris M. j_. agassizi
No. Males Examined 129 15 70
No. Females Examined 204 36 327
Total No. 333 51 397
No. Males Parasitized 3 4 1
No. Females Parasitized 3 12 3
Total No. 6 16 4
Percent 2 31 1
No. Males with Bulges - - 2
No. Females with Bulges - - 5
Total No. - - 7
Percent - - 2
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off Nigeria carried bopyrid parasites which were previously unreported 
as parasites of that species. The parasite on M. j_. agassizi is a new 
species of Argeia (J. Markham, personal communication) which has been 
found on Sclerocrangon (= Metacrangon) jacqueti off the coast of 
Newfoundland (Sivertsen and Holthuis, 1956) and on two specimens of 
M* .jacqueti from the Bahamas (J. Markham, unpublished) . I have not ascer­
tained which subspecies of Metacrangon jacqueti these authors refer to.
Discussion
Despite similarities in life history adaptations, the shrimp species 
studied in this paper inhabit different depth regimes. The shallowest 
depth of capture reported was for Glyphocrangon longirostris at 1000 m, 
while G. sculpta was found at depths > 2000 m. The range of maximum 
abundance closely coincides with the range of optimum occurrence 
reported by Holthuis (1971), indicating that these species are exclu­
sively deep-sea. Metacrangon jacqueti agassizi and Sabinea hystrix are 
upper archibenthic species with depths of maximum abundance from 800-999m.
Comparisons of capture depths from this study with those in the 
literature suggest a difference in abundance of (j . sculpta and 
G. longirostris between geographic areas. Within the study areas,
G. sculpta was much more abundant than (j . longirostris. Conversely, 
Thompson (1963) failed to collect G. sculpta during trawl surveys in the 
southwestern North Atlantic and stated that this species was probably 
temperate-boreal. Holthuis (1971) also found G. sculpta to be poorly 
represented in trawl catches of R/V Pillsbury whereas (J. longirostris 
was abundant. Pillsbury stations yielding these species were located 
off the Virgin Islands and western Africa. It seems probable, therefore,
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that G. longirostris is more abundant on the slope of the tropical North 
Atlantic, but occurs in fewer numbers in the north temperate and boreal, 
portions of its range.
The genus Sabinea is thought to be typically arctic-boreal 
(Thompson, 1963), but J5. hystrix was not caught in large numbers by 
Squires (1965) off Labrador or by the Michael Sars expedition (Sivertsen 
and Holthuis, 1956) off Newfoundland, nor was this widely distributed 
species represented in the southwestern North Atlantic material studied 
by Thompson (1963). It appears from the results of the present study 
that S_. hystrix and M. j_. agassizi, which was not mentioned by Thompson 
(1963), are more plentiful in the middle North Atlantic Bight than in 
areas north and south.
Feeding habits of these species were found to be mainly related to 
a benthic existence since a negligible amount of pelagic food was found 
in the stomachs. Thompson (1963) and Sokolova (1959a) found gastric con­
tents of glyphocrangonid and crangonid shrimp to consist largely of 
epibenthic and infaunal elements. Necrophagy is common among deep water 
shrimp (Lagardhre, 1976) and may occur among the species discussed in 
this paper since the amorphous state of the paste suggests that decompo­
sition may have begun prior to ingestion by the shrimp. Squires (1965) 
noted that the mandibles of S^. hystrix are modified for a carnivorous 
existence since no incisor process or palp is present. Besides aiding 
in trituration of food, the large proportion of sediment found in 
stomachs may contain energy sources, such as meiobenthos. Incidental 
ingestion of sediment and Foraminifera, although inferior in caloric 
value to mobile prey, is accomplished with a minimum energy output 
(I.agardbre, 1972).
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Both stomach contents and the robust body structure of Glyphocrangon 
spp., S1. hystrix, and M. j_. agassizi are not indicative of vertically 
migrating species. Thompson (1963) describes the glyphocrangonids as 
sluggish "sub-floor inhabitants" based on their robust bulky shape and 
the eroded appearance of the anterior portion of the body. He also 
notes that the common presence of ectocommensals on the anterior half of 
the body suggests a sluggish existence. During DSRV Alvin dives (No. 
575, 36°43.91N , 74°19'W at 1800-1900 m; No. 586, 38°53.0'N, 72°41.2'W at 
2318-2332 m) Glyphocrangon sp. were observed on or not more than 1 m 
above the bottom (J. Musick, personal communication). The adults of 
these species are probably capable of little more than vertical 
saltations from the bottom.
All four species appear to exhibit similar patterns of asynchronous 
reproduction, as evidenced by the presence of ovigerous and gravid indi­
viduals, as well as other earlier developmental stages in each season. 
Spawning occurs year-round but only a portion of the population produces 
vomit! at nnv one t ime. Year-round reproduction with no marked periods 
of reproductive intensity has already been hypothesized for all Atlantic 
V 1 vphoc r .mcori i d shrimp (Thompson, 1963).
me presence of a wide size range of sexually mature males at all 
riea-mus provides furtiier evidence for a lack of breeding seasonality in 
these species. Mauchline (1972) contended that an examination of the 
re-xu.t! maturity of male crustaceans in samples was another means for 
determining whet h«*r seasonal breeding per iods do occur. Thus, Mauchline 
! reasoned fii.it males which were above a certain body size and were
seiuiStv mature at all seasons derived from populations without seasonal
v) r e e d  i u  g  .
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The asynchronous reproduction of the glyphocrangonid and crangonid 
species discussed in this paper suggests that they may have affinities 
to shallow water relatives and possible abbreviated (but not likely 
direct) development (Rokop, 1975). Burkenroad (1942) suggested that an 
abbreviated larval development occurs in Glyphocrangon spinicauda and 
Sclerocrangon ferox. Based on similarities in development, he proposed 
a close relationship between the exclusively deep water family 
Glyphocrangonidae and the Crangonidae, which has both shallow and deep 
water representatives.
If abbreviated development does occur among the species discussed 
in this paper, it is probably of adaptive significance in the deep-sea 
environment. Apollonio (1969) contended that a reproductive "compromise" 
may occur among species with abbreviated development. Since ovigerous 
females are subjected to increased risk of predation, large eggs and 
abbreviated development may enhance survival of larvae; lowered fecundity 
may reduce predatory risks to the female by not hindering swimming 
ability and mobility and low fecundity may be compensated for by a 
continuous production of broods.
Large eggs and low fecundities are also associated with longer 
incubation periods. Herring (1974) compared the incubation times of 
several bathypelagic shrimp with large eggs to their shoaler counter­
parts and found the incubation period of the deeper species to be longer. 
Conversely, he found that mesopelagic species which migrate vertically 
to water layers with higher temperatures and have smaller eggs, would 
produce several successive broods in a year. Because of the extended 
incubation period, any bathypelagic species with large eggs and a 
restricted temperature regime would produce only a single brood per year.
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Such reasoning may pertain to epibenthic shrimps also. Compared to 
other species within the same depth stratum, the glyphocrangonid and 
crangonid shrimps discussed in this paper have large eggs. This may 
indicate an extended incubation period as suggested by Herring (1974).
The presence of gravid ovaries in ovigerous females suggests 
several possible explanations:
1) The ovary was not spent at the time of capture because 
oviposition had been interrupted, in which case one 
would expect eggs from these shrimp to be in early 
development (blastoderm present, possible gastrulation) 
or newly extruded and the number of eggs on the 
pleopods to be much lower than maximum capacity;
2) Oviposition was not interrupted; the ovary merely over­
produces with resorption of unextruded ova in which 
case eggs would then be in the early or late stages of 
development; and
3) Oviposition was not interrupted but would occur again 
after development and hatching of the eggs.
The data suggest that multiple, continuous spawning occurs after 
eggs have reached an advanced embryological state and have hatched. The
presence of early to late stage eggs among gravid ovigerous females can
be explained if egg development is slower than ovarian development.
A sex ratio in favor of large numbers of females, as occurs among 
species discussed in this paper, and as reported by Thompson (1963) for
glyphocrangonids has also been suggested for meso- and bathypelagic
crustaceans with year-round spawning (Mauchline, 1972). Unequal sex 
ratios are the usual phenomenon among these organisms and have been
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reported for many deep-sea groups such as euphauslids (Mauchline, 1972), 
mysids (Clarke, 1961) and copepods (Mednikov, 1961).
Unequal sex ratios are not unique to deep-water crustaceans but may 
be widespread among crustaceans in general (Wenner, 1972). Moreover, 
several possible explanations for unequal sex ratios exist. Mednikov 
(1961) proposed that a preponderance of female copepods would be an 
adaptation to increase the "fecundity" of species in environments with 
restricted sources of food. Mauchline (1972) contended that unequal sex 
ratios may also reflect a lack of seasonal breeding periods. He 
reasoned that among populations with no clearly defined breeding season, 
only a small proportion of all females are sexually mature and are 
available to mate at any given time; thus, fewer sexually mature males 
are required for mating purposes. However, these studies calculated sex 
ratios based on the total population which Wenner (1972) felt may 
obscure relationships within size classes. A comparison of sex ratios 
with depth is also important. Thompson (1963) suggested that unequal 
sex ratios of Glyphocrangon aculeata may result from segregation with 
depth.
Examination of sex ratios by size indicated "anomalous" patterns 
(Wenner, 1972) where the sex ratio is near 1:1 in the smallest size 
classes, favors males in intermediate classes and females in the largest 
size classes. The anomalous pattern is best explained by the larger 
size of female shrimps, which may result from a longer life span for 
females. The occurrence of ovigerous individuals at the mid-size ranges 
and the apparent ability of these shrimp to produce multiple broods 
suggests that sexual maturity is attained at sizes well below the 
maximum. This, coupled with the hypothesis of longer incubation periods
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for broods of these shrimp, suggests that females may indeed be longer 
lived.
An anomalous pattern could also result from differential migration 
of males or females by size and depth. Some evidence of this exists for 
hystrix and M. j_. agassizi since males of these species were present 
at shoaler depths only. Males of (5. sculpta, however, were captured 
throughout the depth range whereas males of G. longirostris were present 
at all depths except for the upper 500 m. Plots of size against depth 
for G. sculpta suggest segregation since larger individuals seemed to be 
located at shoaler depths. This is especially evident for females and 
may reflect the presence of ovigerous and sexually mature individuals in 
the upper portion of the depth range.
Interpretations based on differential mortality and differential 
growth rates of the two sexes cannot be made because this information is 
unavailable for these shrimp.
Although sex reversal is known to occur among some caridean shrimp 
(Butler, 1964) and can cause unequal sex ratios, it is not a factor 
among species examined in this paper. An overlap in size of male and 
non-ovigerous females in size frequency distributions as well as 
distinct testes in males and ovaries in females give no evidence for sex 
reversal in these shrimp.
Part 2. The Distribution and Reproduction of Nematocarcinid Shrimp 
(Decapoda: Caridea) from the Northwestern North Atlantic
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Introduction
Shrimps of the genus Nematocarcinus are widely distributed in the 
bathyal and abyssal zones of tropical and temperate oceanic areas 
(Crosnier and Forest, 1973). Nematocarcinus ensifer has previously been 
reported from the Atlantic (south of Iceland, off the east coast of the 
U.S.A. between 31° and 42°N, in the Gulf of Mexico, off southwestern 
Ireland, in the Bay of Biscay and Mediterranean, and near the Canary 
Islands and Cape Verde Isles), the Indian (Arabian Sea, Bay of Bengal)
and the Pacific Oceans (off Japan, New Guinea, and the west coast of
Central America) (Thompson, 1963; Sivertsen and Holthuis, 1956;
Pequegnat, 1970; Crosnier and Forest, 1973). Crosnier and Forest (1973) 
have, however, questioned the authenticity of records of the shrimp from 
the Pacific and Indian Oceans.
The distribution of N. cursor from the Indo-Pacific is also doubt­
ful (Crosnier and Forest, 1973; Thompson, 1963, de Man, 1920). Within 
the Atlantic, however, the species has been recorded from the waters 
around the Antilles, the Florida straits and the east coast of Florida, 
up to 31°N.
Crosnier and Forest (1973) report N. rotundus from the Antilles, 
Gulf of Mexico, and the east coast of the United States, up to 40°N.
Thompson (1963) found N. cursor to be prevalent in the southwestern 
North Atlantic and briefly discussed the distribution and reproduction 
of this species, but failed to distinguish it from N. rotundus, a
species recognized by Crosnier and Forest (1973). Roberts (1977) found
N. rotundus to be more abundant than N. ensifer in the northeast Gulf 
of Mexico. No N. cursor were caught during his collections in this area.
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The biology of N. ensifer is apparently less well known than that 
of N. cursor. Sivertsen and Holthuis (1956) caught small N. ensifer in 
midwater tows (1000 and 1300 m). Larvae presumably belonging to 
N. ensifer have been described by Gurney (1942).
This study describes the distribution and reproductive biology of 
ensifer, N. cursor and ttf. rotundus in the northwestern North Atlantic. 
Incidental information on feeding and parasitism of these species is 
also presented.
Methods and Materials
Shrimp were collected by trawling on the continental slope and rise 
in the immediate vicinity of the Norfolk Canyon (36°56.0'-37 09.0'N) and 
in a similar area south of the canyon (36°32.4'-36°38.7'N) during June 
1973 (R/V Columbus Iselin), November 1974, September 1975, and January 
1976 (R/V James M. Gilliss). Additional specimens were collected by R/V 
Eastward during April 1973, 1974, and July 1975 (33 40.5'-38°59.0'N). 
Twelve 1-h tows were also made near Tom's Canyon and a deep-water dump- 
site (No. 106) from R/V Delaware II in May 1974 (38°18.0T-39°10.0'N). 
Since few Nematocarcinus were collected in June 1973, specimens from 
that cruise have been combined with those taken in May 1974 sampling.
Sampling was conducted between 75 and 3000 m in the study areas.
Tows were made with a 13.7 m or 9.1 m (head-rope) semi-balloon four-seam 
otter trawl for 0.5-h in depths less than 2000 m and 1-h in water deeper 
than 2000 m. Detailed descriptions of the nets used are found in Musick, 
Wenner, and Sedberry (1975).
Samples from tows in which the net tore, failed to reach bottom, or 
became twisted during a tow were not included in analyses of relative
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abundance but were used in length frequency distributions and reproduc­
tion analyses.
Bathythermographs, expendable bathythermographs or reversing 
thermometers were used to record bottom temperature at trawl and hydro- 
graphic stations. A salinity-temperature-depth (STD) unit was used to 
record hydrographic conditions during November, September, and January 
cruises.
Species were identified from keys of Crosnier and Forest (1973) 
and by comparison with specimens deposited in the U. S. National Museum 
of Natural History, Washington, D. C. Sex of all specimens was deter­
mined by pleopod examination according to Meredith (1952). Short 
capapace length (SCL), i.e. the distance from the median posterior 
margin of the carapace to the base of the orbit, was measured to the 
nearest millimeter. Rostral length (RL) represents the difference 
between long carapace length measurements (distance from median 
posterior margin of the carapace to the tip of the rostrum) and SCL.
Chi-square analysis, using Yates correction for continuity when 
sample sizes are smaller than 200 (Woolf, 1968), was used to test signi­
ficance of sex ratios. Size differences were tested by analysis of 
variance and Scheffe's method for multiple mean comparisons (Snedecor 
and Cochran, 1967).
Stages of ovarian development described in Section II, Part 1 for 
glyphocrangonid and crangonid shrimp were used to categorize ovarian 
development in preserved Nematocarcinus specimens. Validity of using 
the same stages was checked by comparisons of ovarian histology and size 
relative to other organs. Width of the ovary and size of the ova were 
measured whenever possible to aid in definition of ovarian stages.
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Ovarian width was measured in a straight line between the widest lobes 
of the abdominal extension of the ovary. Measurement of ova proved to 
be difficult as ova were small and frequently compacted. The longest 
horizontal diameter of fifteen ova from excised ovaries of each shrimp 
was measured using a calibrated ocular micrometer.
The presence of sperm was determined by microscopic examination of 
squash mounts of histological sections of testes preserved in Davidson's 
fixative.
Fecundity, as discussed in this paper, represents an estimate of 
total external egg number. Eggs were stripped from the pleopods and 
placed in a graduated tube. Volume was adjusted to 10 ml with water and 
three 0.5 ml aliquots were taken after mixing. Eggs from the aliquots 
were counted on a gridded Petri dish. The stage of embryological 
development as described by Meredith (1952) was noted.
Stomachs from preserved shrimp were excised for qualitative gut 
content analysis. Stomach contents were removed, sorted, and identified 
to the lowest possible taxonomic unit. The frequency of occurrence of 
food items was determined by expressing the number of stomachs in which 
a food item occurred as a percentage of the total number of stomachs 
examined.
Results
Geographic and Depth Distribution
Depths of capture for the 504 N. ensifer collected during this study 
ranged from 1430 m (3.9°C) to 3083 m (2.3°C). The relation between mean 
trawl depth, pooled by 200 m intervals, and abundance indicates maximum 
numbers of N. ensifer at depths greater than 1800 m (Fig. 56),
Maximum and minimum depths of occurrence for N. rotundus were
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Figure 56. Index of transformed mean abundance, log (x + 1) where x is 
mean number of individuals/O.5-h tow, by depth for male and 
female nematocarcinid shrimps from the northwestern North 
Atlantic. The fraction above each depth interval represents 
the ratio of the number of stations at which the species was 
captured to the total number of stations in the depth interval.
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shallower than for N. ensifer. One hundred thirty-six individuals were 
collected between 1040 m (4.0°C) and 1765 m (3.6°C) with most individuals* 
captured between 1400 and 1599 m (Fig. 56). One individual captured at 
776 m (4.7°C) may have been left in the net from a previous tow at 986 m. 
Crosnier and Forest (1973) reported depth ranges of 700 to 1570 m 
throughout the geographic range of N_. rotundus with most individuals 
occurring between 800 and 1000 m.
The 27 specimens of N_. cursor captured in this study ranged in depth 
from 1070 m (4.0°C) to 1943 m (3.5°C). One specimen was captured at 542 
m, but it is uncertain whether this specimen was left in the net from the 
previous tow at 868 m. Nematocarcinus cursor has been reported at depths 
between 330 m (29°36'N) and 1240 m (15°24'N) (Crosnier and Forest, 1973).
There was no apparent segregation of sex with depth since female and 
male N. ensifer and N. rotundus were found throughout the depth range 
(Fig. 56). Size of male and female N. ensifer was found to increase 
significantly with depth (r = 0.59, n = 474) (Fig. 57). Size of N. 
rotundus was not significantly correlated with depth (r = 0.05, n = 163). 
Insufficient numbers of IT. cursor were captured to warrant analysis.
An examination of depth of capture with latitude gave no indication 
of tropical submergence by N. ensifer. This species was captured at 35 
stations in depths of 1430-3083 m between 35°24’N and 37°02'N and at 12 
stations in 1880-2740 m of water between 38°28'N and 38°51'N. 
Nematocarcinus rotundus was collected from one station at 34°24'N (1030 
m), from 18 stations between 36°34' and 37°09'N (1109-1765 m), and from 
one station at 38°51'N (1333 m). Two captures of N. cursor were made in 
depths of 542-1070 m north of 38°001 while the shrimp were taken at 8 
stations between 36 37' and 37°09'N (1109-1287 m) . Although collections
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Figure 57. Relationship between size of male and female Nematocarcinus 
ensifer with depth of capture.
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of N. ensifer and N. rotundus from the present study are well within the 
previously reported distribution of the shrimp, the capture of N. cursor 
north of 38°00' extends the northward distribution of this species within 
the western North Atlantic (see Appendix 1 for complete station listings).
Size and Sex Composition
The SCL frequency distributions, pooled seasonally, are shown in 
Figure 58. Nematocarcinus ensifer, which ranged from 10 to 38 mm SCL (3c = 
25 mm SCL) was significantly larger than the other two species. 
Nematocarcinus rotundus and N. cursor were also significantly different 
in size, ranging from 8 to 29 mm (3c = 19 mm) and 10 to 27 mm (3c = 21 mm), 
respectively,
Male (3c = 22 mm), female (x = 24 mm) and ovigerous (x = 29 mm)
N_. ensifer differed in size. However, no size differences were found 
between male (x = 18 mm) and non-ovigerous (x = 18 mm) N. rotundus or 
male (x = 18 mm) and non-ovigerous (x = 19 mm) N. cursor. Ovigerous 
N. rotundus Cx = 24 mm) and N. cursor (x = 25 mm) were larger than male 
and non-ovigerous shrimp.
Females of all three species were significantly more numerous than 
males:
2
Species Sex Ratio (M:F) x value
N. ensifer 1:1.8 39.71
N. rotundus 1:1.7 10.3
N. cursor 1:4 9.6
The sex ratio, expressed as percent male, varied with size (Table 21). 
Females predominated at lengths > 27 mm for N. ensifer and at lengths 
> 23 mm for fJ. rotundus. There was no apparent relation between sex
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Figure 58. Size frequency distribution of Nematocarcinus spp. from all 
months of capture.
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Table 21.
Sex ratio in relation to short carapace length for Nematocarcinus 
ensifer and N. rotundus. Significant deviations from 1:1 sex 
ratio for size interval, texted by chi-square using Yates correc­
tion for continuity, are indicated by asterisks (**P<0,01).
Short Carapace Length (mm)
N. ensifer
No. Male Percent 
and Female Male
N. rotundus
No. Male Percent 
and Female Male
7.0-8.9 1 100
9.0-10.9 1 0 - -
11.0-12.9 7 43 1 0
13.0-14.9 13 69 16 25
15.0-16.9 18 61 28 39
17.0-18.9 27 56 35 37
19.0-20.9 31 58 30 50
21.0-22.9 35 60 23 48
23.0-24.9 54 50 19 11**
25.0-26.9 66 48 3 0
27.0-28.9 66 21** - -
29.0-30.9 83 23** 1 0
31.0-32.9 39 5** - -
33.0-34.9 15 0 - -
35.0-36.9 2 0 - -
37.0-38.9 1 0 - -
Total 458 38** 157 36**
1 6 0
Table 22.
Sex ratio in relation to depth for Nematocarcinus ensifer and 
N. rotundus. Significant deviations from 1:1 sex ratio for 
depth interval, tested by chi-square using Yates correction 
for continuity, are indicated by asterisks (*P<0.05, **P<0.01).
N. ensifer N. rotundus
Depth (m)
No. Male 
and Female
Percent
Male
No. Male 
and Female
Percent
Male
700-800 0
801-900 - - - -
901-1000 - - - -
1001-1100 - - 16 25*
1101-1200 - - 8 25
1201-1300 ■ - - 13 62
1301-1400 - - 24 21**
1401-1500 25 20** 33 48
1501-1600 1 100 44 32**
1601-1700 10 50 25 44
1701-1800 1 0 1 100
1801-1900 30 37
1901-2000 51 41
2001-2100 120 3g**
2101-2200 93 43
2201-2300 35 29*
2301-2400 50 34*
2401-2500 18 28
2501-2600 11 45
2601-2700 37 32**
2701-2800 8 0
Total 490 39* 165 37**
1 6 1
ratio and depth for N. rotundus but female N. ensifer appeared more 
numerous at depths > 2000 m (Table 22).
Female Reproductive States
The ovary of nematocarcinid shrimps is located dorsal to the diges­
tive gland and extends from a position posterior to the stomach to the 
fourth, fifth or sixth abdominal segment. The gravid ovary fills much of 
the thoracic and abdominal cavity but tapers slightly posteriorly (Fig. 
59A). The resting ovary is narrower, becoming threadlike in the poster­
ior abdominal segments (Fig. 59B). There is both an increase in ovum 
diameter and ovary width with increasing vitelline content and stage of 
ovarian development of _N. ensifer (Table 23).
Ovarian development of non-ovigerous females can be related to size 
in N. ensifer (Fig. 60) and N. rotundus (Fig. 61). Individuals of both 
species began vitellogenesis at sizes > 16 mm, as evidenced by the pre­
sence of intermediate stage ovaries in several individuals. Mature gravid 
ovaries first occurred in shrimp > 21 mm and the number of gravid, ripen­
ing and spent individuals of N. ensifer increased in the larger size 
classes. No non-ovigerous N. rotundus were found > 25 mm. Non-ovigerous 
female N_. cursor > 20 mm had intermediate (n = 2) , ripening (n = 1) or 
gravid (n = 2) ovaries.
Ovigerous N. ensifer and N. rotundus first occurred at 21 mm, the 
size at which gravid ovaries also first appeared in other females (Figs.
60 and 61). Most ovigerous N. ensifer were spent, whereas ovigerous 
N. rotundus were spent or in other stages of ovarian development, includ­
ing ripening and gravid stages. Ovigerous N. cursor were > 20 mm with 
slight (n = 1), intermediate (n = 2), ripening (n = 2), gravid (n = 8) 
and spent ovaries (n = 1).
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Figure 59. Location and extent of the ovary within Nematocarcinus spp.
during (A) gravid and (B) resting gonad development stages. 
S = Stomach, OV = Ovary, G = Gills, DG = Digestive Gland.
A. B.
1 6 3
Table 23.
Ova diameters and ovary widths for stages of ovarian 
development in Nematocarcinus ensifer.
x ovum
Stage of Development Diameter
I. Immature 0.07
II. Resting 0.1
III. Intermediate 0.2
IV. Ripening 0.5
V . Ripe 0.5
VI. Spent 0.1
Ovary
No. Shrimp Width No. Shrimp
7 - -
10 1.0-1.8 7
10 1.2-3.3 7
7 2.0-4.0 5
10 4.0-9.0 21
10 1.1-2.1 14
1 6 4
Figure 60. Percentage occurrence of ovarian development stages in rela­
tion to size of non-ovigerous and ovigerous Nematocarcinus 
ensifer. N indicates number of shrimp examined.
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Figure 61. Percentage occurrence of ovarian development stages in rela­
tion to size of non-ovigerous and ovigerous Nematocarcinus 
rotundus.
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Examination of egg development according to the classification of 
Meredith (1952) and Allen (1966) showed that eggs from ovigerous 
N. ensifer with spent, resting and intermediate ovaries were either just 
deposited (A to A+), had embryos with segmented bodies (B to B+), or had 
embryos with eyes and a discernible abdomen (C to C+, D) (Table 24).
Among N. rotundus most advanced eggs (C to C+, D) occurred on ovigerous 
females with intermediate, ripening and gravid ovaries. Most spent indi­
viduals had eggs that were just deposited (A to A+), although one spent 
shrimp had D stage eggs.
Ovigerous female N_. ensifer were found during all months of capture 
except April (Table 25). The Brandt and Snedecor method for computing 
chi-square from percentages (Snedecor, 1956) showed a significant differ­
ence in percent ovigerous females among months of collection (P < .005). 
Peaks of abundance were discernible in July and January. The possibility 
that a peak in spawning occurs during the summer is suggested by the 
increase in ripening and gravid non-ovigerous females >_ 21 mm (the size 
at which gravid ovaries and ovigerous females first appeared) during 
January and April (Fig. 62). Also, the smaller number of ovigerous 
females with spent gonads in January (Fig. 62) and the lack of ovigerous 
females in April supports the idea of an increase in abundance of 
ovigerous N. ensifer during the summer.
Female K[. rotundus were ovigerous at all months of capture, with 
highest incidence in September and April (Table 25). The percent of 
ovigerous females was significantly different among months of capture 
(P < 0.005). Few gravid non-ovigerous females of this species were cap­
tured (Table 26). Thus, the small sample size precludes determination of 
true spawning peaks for N. rotundus. Ovigerous II. cursor were captured
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Figure 62. Percentage occurrence of ovarian development stages in rela­
tion to month of capture for non-ovigerous Nematocarcinus 
ensifer >_ 21 mm and ovigerous N. ensifer.
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Table 25.
Percentage occurrence of ovigerous female Nematocarcinus 
ensifer, N. rotundus and N. cursor among total females for
months of capture N indicates total females captured.
N.
%
ensifer
N
N. rotundus 
% N
N.
%
cursor
N
May-June 20 20 8 13 - -
July 45 38 12.5 8 75 4
September 40 52 40 20 61 18
November 32 128 3 36 0 2
January 46 41 9 11 - -
April 0 55 31 16 - -
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only in September (n = 11) and July (n = 3) and gravid individuals were 
collected only in September (Table 26).
Fecundity
Fecundity was extremely variable, possibly as a result of egg loss 
from the pleopods during capture. The number of eggs ranged from 2,413 
for a 27 mm _N. ensifer to 15,573 for a 31 mm individual. There was no 
apparent relation between size and fecundity for 19 individuals examined. 
Fecundity of N. rotundus ranged from 9,513 to 13,847 for three 25 mm 
shrimp. One N. cursor, 25 mm, carried 14,473 eggs.
Male Reproductive States
The location of the testes within male Nematocarcinus spp. is similar 
to the position occupied by the ovary in females, i.e. they extend in two 
coiled tubules from the thorax to the fourth or fifth abdominal segment 
and are dorsal to the digestive gland and to the intestine.
Squash mounts and histological preparations of 77 N. ensifer testes 
showed sperm to be present in 12 to 32 mm individuals representing all 
months of capture. Coils of the testes were noticeably swollen and 
packed with sperm in shrimp > 20 mm. Testes were threadlike with less 
dense sperm content in smaller shrimp (< 20 mm).
Stomach Content Analysis
Food items found in stomachs of N. ensifer (n = 411), N. rotundus 
(n = 86) and N. cursor (n = 19) indicate the species are omnivorous 
bottom feeders. Stomach contents included predominantly fish body parts, 
Foraminifera, polychaete parts and sediment, with detrital material being 
the most frequently encountered item. A few of the stomachs were empty 
(Table 27).
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Parasites
Two female and one male N. ensifer were parasitized by phryxid 
isopods which may be undescribed (Richard Heard, Dauphin Island Sea Lab, 
Alabama, personal communication). The isopods were located between the 
second pleopods of the shrimp but were not attached to the abdominal wall. 
The poorly described phryxid Hemiarthrus nematocarcini was reported from 
Nematocarcinus longirostris off South Africa (Stebbing, 1914) but there 
is some doubt as to whether the parasites from N. ensifer in the western 
Atlantic are the same species (Richard Heard, personal communication). No 
parasites were found on N. cursor, although Thompson (1963) mentioned the 
presence of rhizocephalans on two specimens from the southwestern North 
Atlantic.
It is uncertain whether abdominal isopods retard gonad development 
or oviposition among nematocarcinids. Gonads from the parasitized 
N. ensifer appeared normal. Ovaries from the two females were intermedi­
ate in development and testes from the male were filled with sperm.
Barnard (1950) also recorded an ovigerous female with a large phryxid 
parasite present.
Rostral Morphometry
The length of the rostrum (RL) and the number of rostral teeth are 
two characters given by Crosnier and Forest (19 73) which distinguish 
N. ensifer from N. rotundus and N. cursor. Sivertsen and Holthuis (1956) 
compared RL with SCL of N. ensifer from the eastern and western Atlantic 
and found no differences in this relationship for specimens from either 
coast. They also found that the relationship between RL and SCL was 
curvilinear. Thompson (1963) compared RL between N. ensifer, based on 
Sivertsen and Holthuis' (1956) data, and N. cursor from the southwestern
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Atlantic; but, he did not differentiate N. cursor from N. rotundus at the 
time.
The relation between RL and SCL for nematocarcinid shrimp collected
from the Norfolk Canyon and continental slope study area was curvilinear
for _N. ensifer and linear for N. rotundus (Fig. 63). The log transformed
2
regression equation for N. ensifer is: log y = 1.664 log x -1.093, r =
0.9 and the linear regression for N. rotundus is: y = 0.333 x -1.178,
r2 = 0 .8.
The frequency of rostral teeth (no. teeth: no. specimens) for
N. ensifer was as follows: 20:5, 21:8, 22:21, 23:22, 24:35, 25:27, 26:18,
27:14, 28:5, 29:8, 30:3, 31:2, 32:2. The frequency of rostral teeth for 
N. rotundus was: 10:4, 11:6, 12:12, 13:26, 14:17, 15:11, 16:2 and for
N. cursor was: 10:3, 11:1, 12:3, 13:4, 14:2, 15:2, 17:1, 18:1. Crosnier
and Forest (1973) found 12-17 dorsal rostral teeth for N. rotundus and 
10-15 for N. cursor. The overlap of rostral teeth number found in this 
study suggests that this character is not useful for distinguishing 
N. cursor from N. rotundus.
Discussion
The nematocarcinid shrimps discussed in this paper have life history 
adaptations that are similar to those described for other deep-sea 
carideans (Section II, Part 1). A bathymetric partitioning of habitat is 
evident, since Nematocarcinus ensifer and N. rotundus have similar geogra­
phic ranges but are found at different depths. A similar but less 
striking depth partitioning has been noted for the deep-sea shrimps,
CLyphocrangon sculpta and G. longirostris (Section II, Part 1). 
Nematocarcinus rotundus was less abundant, more stenobathic, and occurred 
at shoaler depths (1030-1766 m) than its congener N. ensifer (1430-3083 m) .
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Figure 63. Relationship of rostral length to short carapace length for 
Nematocarcinus ensifer and N. rotundus.
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A similar situation with regard to depth apparently exists in the Gulf of 
Mexico where Roberts (1977) found N. ensifer occurred deeper (1829-2734 m) 
than N. rotundus (n = 138, 677-1829 m) but was less abundant (n = 13). He 
found N. rotundus to be most abundant within the middle continental slope 
community at 788-900 m where the estimated biomass of the species is 251 
individuals/ha. Roberts' (1977) highest estimate for N. ensifer, based 
on ten individuals was 17 shrimp/ha at 2103-2734 m. The depths of 
maximum abundance for N. rotundus from the Gulf of Mexico are markedly 
shallower than those in the northwest North Atlantic.
Nematocarcinus cursor was the least abundant nematocarcinid captured 
and was frequently taken in the same haul with N. rotundus. Although 
Crosnier and Forest (19 73) state that N. cursor and N. rotundus have a 
partly overlapping distribution and are tropical and subtropical forms, 
Roberts (1977) did not collect N_. cursor from 39 benthic skimmer stations 
in the northeast Gulf of Mexico. Evidently, further intensive sampling 
along the eastern United States is necessary before the northern range 
and areas of maximum abundance can be determined for this species.
With regard to bathymetric distribution of Nematocarcinus, tempera­
ture does not seem to be an important factor. All three species were 
found below the 4°C isotherm, a temperature which Thompson (1963) felt 
would determine the bathymetric distribution of N. ensifer and shrimps he 
designated as N. cursor. He postulated that because the 4°C isotherm was 
never reached in the Caribbean or Gulf of Mexico, N. ensifer would be 
excluded from these areas. Apparently, some other factor or combination 
of factors must be acting to segregate the species. Pressure effects on 
tissues and enzymes as mentioned by Hochachka, Behrisch, and Marcus (1971) 
and Hochachka, Schneider, and Kuznetsor (1970) may exert some control
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over the distribution of the species, but there is no evidence at the 
present to substantiate this. Food which has been thought to be the most 
important limiting factor, in terms of density and biomass for deep-sea 
benthos (Dayton and Hessler, 1972; Thiel, 1975), could be related to the 
independent depth ranges of N. ensifer and N. rotundus. Either through a 
separate geographic distribution or depth range, each species could be 
exposed to different food sources (Sokolova, 1959b; Dayton and Hessler, 
1972).
Nematocarcinus spp. are generalized opportunistic bottom feeders and 
appear to be more than "only facultatively benthic" as suggested by 
Thompson (1963). The capture of small N. ensifer with mid-water nets and 
juveniles at 33 m (Sivertsen and Holthuis, 1956) suggests that the species 
is pelagic early in life. The shrimp eventually assume a near bottom 
existence and bottom feeding then begins.
The significant increase in size with depth as seen in N. ensifer 
has also been noted for deep-sea fishes (Wenner and Musick, 1977;
Haedrich and Polloni, 1976) but not for other deep-sea decapods. Wigley, 
Theroux, and Murray (1975) found an inverse relationship between water 
depth and size of Geryon quinquedens, while I (Section II, Part 1) made 
similar findings for Glyphocrangon sculpta. The capture of small 
N. ensifer in shallow water amplifies the probability that a migration to 
deeper water occurs with development.
The reproduction of Nematocarcinus spp., based on data from 
N. ensifer and _N. rotundus, is asynchronous, with a number of females 
bearing eggs year-round. The presence of a wide size range of sexually 
mature males at all seasons also indicates year-round reproduction, as 
suggested by Mauchline (1972). Among crustaceans, asynchronous year-round
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reproduction has been demonstrated among several species of glyphocrango- 
nid and crangonid shrimp (Section II, Part 1), isopods and amphipods 
(Rokop, 1974, 1975, 1977).
Although Thompson (1963) felt that breeding was continuous among 
specimens he called N. cursor, he presented no substantiating data and 
failed to look at seasonal gonad conditions. Examination of ovigerous 
females and advanced stage ovaries from Nematocarcinus ensifer suggests 
a peak in oviposition during late spring and summer. Hatching, which 
probably occurs year-round, may then increase in the fall months. While 
the presence of a peak in reproductive effort may indeed be real, the 
suggestion is given with some reservation since it may be an artifact of 
sampling. From isopod data provided by George and Menzies (1968), Rokop 
(1977) found a highly significant positive correlation between number of 
trawls with isopods taken each month and the number containing brooding 
females. Collection data from the present study suggest a similar corre­
lation between trawling effort and number of ovigerous females in the 
samples. Also, it is recognized that sampling represents only a portion 
of the population in a given area at any one time; therefore, it will be 
necessary to sample further before the question of reproductive peaks is 
resolved.
Thompson (1963) suggested that nematocarcinid shrimps which produce 
large numbers of small eggs, hatch their young at an early stage and have 
a long larval existence. In other studies, egg size among shrimp has 
been related to length of incubation and the number of broods produced 
per year (Herring, 1974). In Section I, Part 1, I used the stage of the 
egg and gonad condition to suggest that slow egg development, as indicated 
by large eggs and low fecundities, could explain the presence of gravid
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ovigerous females among several deep-sea crangonid and glyphocrangonid 
shrimps. I then postulated that these shrimp produce multiple broods. 
Nematocarcinus rotundus with ripening and gravid ovaries had advanced 
eyed eggs which also suggests that multiple spawning may occur. Advanced 
eggs, however, were also observed on ovigerous female N. rotundus with 
all stages of ovarian development, except immature. If egg development 
is slower than ovarian development, the lack of correlation between egg 
stage and ovarian stage could be explained. More information is obviously 
needed to determine whether multiple broods do occur.
Sex ratios favoring females in large numbers have been documented for 
meso- and bathypelagic crustaceans in general (Mauchline, 1972) and 
several species of deep-sea benthic shrimp, in particular Glyphocrangon 
spp., Metacrangon jacqueti agassizi and Sabinea hystrix (Section II, Part
1). The pattern of sex ratios by size for Nematocarcinus spp. most resem­
bles the "anomalous" pattern described by Wenner (1972). This pattern 
defines a sex ratio close to 1:1 for offspring but a deviation from 1:1 
occurs for older or larger animals. For Nematocarcinus spp., the 
"anomalous" pattern is best explained by the larger size of female shrimps, 
which may result from the longer life span of females.
Part 3. Aspects of the Biology of the Pandalid Shrimps, Parapandalus 
willisi Pequegnat and Plesionika tenuipes (Smith) from the 
Middle Atlantic Bight
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Introduction
Shrimps of the family Pandalidae have been recognized to be econo­
mically important for several decades, both in this country and abroad.
For example, Pandalus borealis constitutes a large portion of the com­
mercial catch off British Columbia (Butler, 1964), in the Gulf of Maine 
(Haynes and Wigley, 1969), in Norwegian, Swedish and Greenland waters 
(Allen, 1959) and is one of the most important marine products from the 
Japan Sea (Ito, 1976). Butler (1964) who described the ranges, habitats 
and commercial importance of nine pandalid species from British Columbia, 
noted that many species are protandric hermaphrodites. Allen (1959) and 
Carlisle (1959 a,b,c) described the sexual biology and hermaphroditic 
transitions in Pandalus borealis from northern (Sweden) and southern 
(Northumberland) latitudes.
Extensive trawling operations in the western North Atlantic off the 
Middle Atlantic states have revealed substantial concentrations of the 
pandalids, Parapandalus willisi Pequegnat (1970) and Plesionika tenuipes 
(Smith, 1881). Parapandalus willisi has previously been reported from 
waters off New England (Williams and Wigley, 1977), from the Gulf of 
Mexico and off South America (Pequegnat, 1970; Thompson, 1963, unpublished 
dissertation, listed as Parapandalus miles). Plesionika tenuipes which is 
found off the east coast of the United States and in the Gulf of Mexico 
(Pequegnat, 1970) is frequently encountered in trawl catches with 
Parapandalus willisi. There is no published information available concern­
ing the biology of either species. Although these pandalids are not of 
commercial importance, their abundance suggests that they are important 
species within the continental slope community. This report will therefore 
present information on the distribution and sexual biology of Parapandalus
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willisi and Plesionika tenuipes from the Middle Atlantic Bight and compare 
this information with published data available on other pandalid species.
Methods and Materials
Shrimp were collected during otter trawl surveys in the immediate 
vicinity of the Norfolk Canyon (36°56.0*-37°09.0!N) and from an area south 
of the canyon (36°32.4T-36°38.7'N) during June 1973 (R/V Columbus Iselin), 
November 1974, September 1975 and January 1976 (R/V James M. Gilliss). 
Additional specimens were collected during April 1973 and 1974, and July 
1975 from R/V Eastward (33°40.5,-38o59.0,N). Tows were made for 0.5-h 
with a 13.7 m or 9.1 m (head-rope) semi-balloon, four-seam otter trawl 
(see Musick, Wenner and Sedberry, 1975).
Specimens taken during tows in which the net tore, failed to reach 
bottom, or became twisted during the tow were not included in abundance 
analyses but data from them were used in length frequency distributions 
and reproduction analyses.
Bottom temperatures were recorded by bathythermograph, expendable 
bathythermograph, reversing thermometer or a salinity-temperature-depth 
unit.
Shrimp were measured to the nearest millimeter from the median pos­
terior margin of the carapace to the base of the orbit (short carapace 
length, SCL). Sex was determined by examination of the gonads and by 
secondary sexual characteristics of the endopodites of the first and 
second pair of pleopods as specified by Allen (1959). Ovarian development 
was classified using the descriptions of Haynes and Wigley (1969). The 
vasa deferentia of male shrimp were examined for fullness and opaqueness 
indicating the presence of spermatophores. In addition, presence of
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sexual products was determined from squash mounts of testes and vasa 
deferentia preserved in Davidson’s fixative.
Chi-square analysis using Yates correction for continuity was used 
to test significance of sex ratios (Woolf, 1968). Analysis of variance 
and Scheffe's multiple mean comparison test was used to determine signifi­
cant size differences between male, female and ovigerous female shrimp 
(Snedecor and Cochran, 1967).
Fecundity was estimated volumetrically from shrimp carrying eggs in 
early developmental stages. Eggs were stripped from the pleopods and 
placed in a graduated tube. Volume was adjusted to 5 ml with water and 
three 0.5 ml aliquots were taken after mixing. Eggs from the aliquots 
were then counted on a gridded Petri dish. Eggs were classified into the 
following developmental stages based on those described by Haynes and 
Wigley (1969) for Pandalus borealis; A) Eggs either newly laid or with 
early blastoderm visible and unsegmented; B) Blastoderm gastrulated with 
early body segmentation present; C) Eye visible and pigmented, abdomen 
discernible but not free from head; and D) Eye large, abdomen well 
developed and free from head, yolk reduced.
Stomach contents from preserved shrimp were removed, sorted and 
identified to the lowest possible taxon. The frequency of occurrence of 
food items was determined by expressing the number of stomachs in which 
a food item occurred as a percentage of the total number of stomachs 
examined.
Results
Distribution
Parapandalus willisi has been reported from the Gulf of Mexico and 
off French Guiana, South America (7°36'N, 54°42'W) at depths of 274 to
185
472 m (Pequegnat, 1970; Thompson, 1963, listed as miles) . Its northern 
range in the western Atlantic extends to south of Martha’s Vineyard 
(39°59'N, 70°56'W) (Williams and Wigley, 1977) at depths of 150 to 500 m. 
Haedrich, Rowe and Polloni (personal communication) also captured 14' 
individuals from three stations between 190 and 290 m off New England. 
Plesionika tenuipes occurs in the western Atlantic from off Rhode Island 
to the southern tip of Florida and into the eastern and western Gulf of 
Mexico (Pequegnat, 1970). The reported depth range for this species is 
from 183 to 476 m.
Parapandalus willisi (n = 1372) was captured at depths between 186 
and 613 m and at temperatures from 5.0 to 11.7°C within the area encom­
passed by the present study. Maximum number of individuals occurred at 
depths of 200-399 m (Fig. 64) and at temperatures of 8.0-9.9°C (Fig. 65). 
Based on individuals collected by the 13.7 m otter trawl, P_. willisi com­
prised 7% by number of the total epibenthic decapod fauna collected (n = 
15,899) at depths of 200-399 m. Plesionika tenuipes (n = 188) occurred 
from 90 (13.0°C) to 616 m (5.5°C) but there were significantly more indi­
viduals present at depths of 200-399 m (F = 9.717, df 3/168) (Fig. 64). 
Most individuals occurred within temperatures of 6.0-9.9°C (Fig. 65).
Both male and female P_. willisi occurred together throughout the 
depth range with sex ratios not significantly different from 1:1 for depth 
strata below 200 m (Table 28). Female Plesionika tenuipes, however, 
out-numbered males at all arbitrarily chosen depth intervals (Table 28). 
There was no statistically significant relationship between size of 
P_. tenuipes and depth (F = 1.934, df 4/182), whereas for P_. willisi, indi­
viduals at 200-399 m were significantly smaller than those at greater 
depths (F = 6.151, df 4/1366) (Table 28).
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Figure 64. Abundance of the pandalids, Plesionika tenuipes and
Parapandalus willisi expressed as log (x + 1) where x is mean 
number of individuals per 0.5-h tow for each 200 m interval 
throughout their depth range. The fraction above each depth 
designation represents the ratio of successful trawls where 
individuals were captured to the total number of stations in 
that depth range.
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Figure 65 Abundance of pandalids expressed as log 
mean number of individuals for each 2°C 
their temperature range.
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Size and Sex Composition
Analysis of variance and Scheffe's multiple mean comparison test 
indicated that sizes of male (12 mm x SCL), female (11 mm x SCL) and 
ovigerous female (13 mm x SCL) _P. willisi differed significantly (F = 
134.718, df 2/1311). The size frequency distribution for _P. willisi is 
shown in Figure 66. There was a tendency for smaller individuals to be 
present in April (modal group at 9 mm) whereas in November, modal groups 
occurred at 11 and 13 mm (Fig. 66). However, because a much larger 
number of organisms were collected in November than in other months and 
because collections were made in different years, interpretation of 
these modal groups is difficult.
Ovigerous _P. tenuipes (12 mm x SCL) were significantly larger than 
males (10 mm) and other females (10 mm) (F = 37.806, df 2/183). The size 
frequency distribution (Fig. 67) indicates females and males generally 
co-occur at all sizes.
The M:F sex ratio of J?. willisi for all size classes combined was 
1:1.05 which was not significantly different from unity (Table 29). An 
approximation of 1:1 sex ratio was present at all size classes except two 
(Table 29). The overall M:F sex ratio for P^. tenuipes was 1:2.0 which 
deviated significantly from unity (Table 29). Females were also signifi­
cantly more numerous than males at sizes > 11 mm (Table 29).
Reproduction
Four stages of ovarian development were used to evaluate ovarian 
maturity in Parapandalus and Plesionika. These stages are described as 
follows: 1) Immature, with ovary thin and nearly transparent, not elon­
gated; ova visible under high magnification of compound microscope.
2) Intermediate, with ovary elongated but not extending to anterior limit
Figure 66. Length frequency distribution of Parapandalus willisi for 
each month of collection.
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Table 29.
Sex ratio in relation to short carapace length for 
Parapandalus willisi and Plesionika tenuipes. Significant 
deviations from 1:1 sex ratio for size interval, tested by 
chi-square using Yates correction for continuity, are indi­
cated by asterisks (*P<0.05, **P<0.01).
Z* willisi P_. tenuipes
Length Interval No. Male & Female % Male No. Male & Female % Male
5-5.9 - - 1 100
6-6.9 3 33 - -
7-7.9 4 25 1 0
8-8.9 22 41 8 38
9-9.9 72 62* 26 50
10-10.9 146 53 22 68
11-11.9 243 48 47 36*
12-12.9 225 54 41 22*
13-13.9 449 51 26 12*
14-14.9 144 26** 10 0
15-15.9 5 0 4 0
16-16.9 1 100 - -
Total 1314 49 186 33**
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of cephalothorax; ova visible under low power; vitelline content obvious.
3) Advanced, with ovary covering most of dorsal surface of digestive gland; 
vitelline content high and ova visible to naked eye. 4) Spent, with ovary 
thin and flaccid; degenerating vitellogenic ova are interspersed with 
developing oocytes, resembling those in-the immature ovary.
Ovarian development as it relates to size of _P. willisi is shown in 
Figure 68. The smallest shrimp examined were immature. Sexual maturity 
as evidenced by advanced gonads and heavily setated pleopods first 
occurred at sizes of 8-9.9 mm. The occurrence of spent gonads within the 
size group indicates that a few individuals have already spawned. No 
ovigerous females, however, were found less than 11 mm (Fig. 66). Most 
of the gonads from egg bearing females were spent, although a few ovigerous 
females had advanced ovaries (Fig. 68).
Non-ovigerous Plesionika tenuipes with advanced gonads and ovigerous 
females first occurred at sizes of 9-9.9 mm. The number of sexually 
mature non-ovigerous females increased in the larger size classes (Table 
30). Unlike F\ willisi, however, most ovigerous P^. tenuipes had advanced 
ovaries at all size classes (Table 30).
An examination of egg development stages as related to ovarian 
development among JP. willisi revealed that most ovigerous females were 
spent regardless of the egg stage observed on the pleopods (Table 31).
Among _P. tenuipes, however, there was a tendency for females with newly 
laid (A stage) eggs to be spent whereas those females with eyed eggs near 
hatching had advanced stage ovaries (Table 31). Eight females which were 
observed with ragged pleopods and a few D stage eggs judged to be egg 
remnants, had advanced ovaries also.
An examination of ovarian development with month of capture did not
Figure 68. Ovarian development stages as related 
Parapandalus willisi.
N = 5 N=33 N=I78 N=I42 N=28
<° 3 0  -
°  20 -
10-
o—l--------------
1 0 - 11.9 12-13 9 14-15.9
SHORT CARAPACE LENGTH (mm)
Parapandalus willisi
IMMATURE 
tlllllll INTERMEDIATE 
I I ADVANCED 
SPENT
Ta
bl
e 
30
.
195
p  •
0) CxO 
a *h cn >
CO
a> •
oo OO
cd •H
■p >
CO O
• X3
4-J <U CU
P N CJ
CU •H CU p  •
G CO pc  cd oo
P< Cd >  *H
o & ■P n j  >
*H H cn  <  o
cu •H i
i> H •p  p
cu rC c  2nd CO <u c
B
P o P -
cd •u 0
*H 1—1
'O cu
cd Uj >
> cd cu bo
0 00 p  -H
0) cu >
4-> H G J-> O
p cd cd
0) •rt 'H
H +J M 'O
CU •H cd a)
IS >  B  M
<4H O  M i - 1
•rl /«—S cu >
CO 4-* O
CU G  1
P 00 M  G
‘rl cd O
H G
CO CO
CU
P- M-i
‘H O
P
P P •
CU o OO
4J •H
4J >
cd »H o
P <u
•H •H u
P m p
O cu ■u •
•H T3 cd oo
CO G *H
<u H G >
rH O M  O
PU iw 1
p
4H 4-> o
o X p
CU
u 4J
<u
CU
a CU
p CO rC
J25 H
00
picu
h4
cua
cd
Pu
cdM
cdu
4JM
r§oo
CO CO
00 as CM
CO VO CO
VO
o**
Ip-v
Os Os a s a a
a s • • • • •
o rH CM CO si-
oo a s rH rHI rHi rH1 rH|1
oo
l
Os
1
o
1
rH
l
CM
l
CO
1—1 t—1 rH rH rH 1
5-
15
.9
Pe
rc
en
ta
ge
 
oc
cu
r
r
e
n
c
e
 
of
 
i
n
d
i
v
id
ua
ls
 
e
xh
ib
it
in
g 
eg
g 
d
e
v
e
l
o
p
m
e
n
t
196
CC
Cu|
01
CC
CD0>a
•Hsc01
CO
Cl­
'S
cCC
C3•CcCCCL,
cc1m
cc
Cm
C
•H
CO/•“s•H cOSt-H•*■4 II
5 c
CmCO
cc
5
eul
5
eu\
co
4J 01
CO 4-1
(= COcc xj1-4 C 01 rs *T5Sm cu Im a) 01CO E 3 E Cl> a u u c 4Jc 0 «0 OJ CO crH E 4-> > ai
01 E c *3 a
> HM M < CO
197
reveal any patterns suggestive of seasonal spawning for ]?. willisi (Table 
32). Females were ovigerous during every month except January when no 
_P. willisi of either sex were caught. The ovarian condition most 
frequently observed in ovigerous _P. willisi was spent. This condition 
occurred during all months of capture. Similarly, P_. tenuipes were 
ovigerous during every month, except July whereas other females with 
advanced gonads were collected only during September, November and 
January (Table 32). Most ovigerous females had advanced or spent gonads 
during September and November. Females carrying advanced, eyed eggs on 
the pleopods were noted during most months (Table 32).
The fecundity of P_. willisi ranged from 2700 on a 13 mm female to 
6817 on a 15 mm female. The egg diameters ranged from 0.46-0.53 mm. The 
fecundity of tenuipes was somewhat greater ranging from 3197 eggs on a
12.4 mm female to 8443 on a 14.0 mm shrimp. The egg diameters ranged 
from 0.37 to 0.53 mm.
Males of both species were found with testes and vasa deferentia con­
taining sperm and spermatophores at all sizes. However, it was noticed 
that in ]?. willisi 9.0 mm spermatophores were not as numerous as in 
larger individuals. The appendix masculina of male _P. willisi 8.0 mm 
was also small and difficult to distinguish, whereas the secondary sexual 
characteristics of tenuipes were visible even on the smallest males 
captured.
Feeding Habits
Stomach contents from 300 ]?. willisi indicated that the shrimp are 
primarily detritus feeders with 55% of all stomachs containing particulate 
detrital material. Other identifiable stomach contents included sediment 
(15%), polychaete setae (4%), crustacean carapace fragments (3%) and fish
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scales (1%). The remainder (22%) of the stomachs were empty.
Similar results were obtained from examination of 120 ]?. tenuipes 
stomachs. Most stomachs contained detritus (38%) or sediment such as mud 
(26%). Less frequently encountered items were fish lens (2%) and scales 
(1%), polychaete setae (2%), and crustacean carapace fragments (3%). The 
remainder (28%) of the stomachs were empty.
Parasites
No parasitized individuals of either species were found in the present 
study. However, three tenuipes collected off Florida by the Marine 
Monitoring and Assessment Program (MARMAP) of the S. C. Marine Resources 
Research Institute were infested by a species of epibranchial bopyrid 
isopod, thought to be undescribed (D. Adkison, personal communication). 
Thompson (1963) reported that one specimen of _P. tenuipes collected from 
the southwestern North Atlantic bore a bopyrid among its pleopods.
Discussion
Parapandalus willisi and Plesionika tenuipes are both stenobathic 
shrimp which are apparently found on the upper continental slope through­
out their geographic range. Roberts (1977) reported that within depths 
of 203-476 m in the northeast Gulf of Mexico, _P. willisi achieved densi­
ties of 125 individuals per hectare whereas _P. tenuipes was much less 
abundant at 14 individuals/hectare. Within the area encompassed by the 
present study, individuals of both species were consistently found between 
200 and 400 m, although a few individuals were collected within shallower 
(< 100 m) and deeper (> 600 m) water. Temperatures associated with these 
depths ranged from 4.0-13.9°C for both species. Other pandalid species 
have been reported to be limited in their distribution, also. For example,
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the commercially important species, Pandalus borealis which is reported 
to be a discontinuous circumboreal species (Ekman, 1953) is apparently 
limited in its distribution by temperature, salinity and substratum 
(Allen, 1959). Although it can tolerate a moderately wide range of tem­
perature (1.68 to 11.13°C), temperature may be the most important 
limiting factor associated with the geographic distribution of P_. borealis 
(Allen, 1959). It would be interesting to determine if Parapandalus 
willisi and ]?. tenuipes change their bathymetric distribution with lati­
tude, as has been shown by Rasmussen (1953) and Horsted and Smidt (1956) 
for Pandalus borealis. However, from the limited amount of information 
presently available, indications are that both willisi and tenuipes 
are most abundant at the same depths within the Gulf of Mexico (Roberts, 
1977; Pequegnat, 1970) and the Middle Atlantic Bight (the present study). 
Unfortunately, more distributional records will be needed before there is 
evidence for or against submergence with latitude.
Although temperature is undoubtedly of importance in relation to 
depth and possible latitudinal distribution of these shrimp, there is evi­
dence that their distribution within a geographic area may be related to 
substrate. Thompson (1963) indicated that both species were found primar­
ily on mud bottoms. He suggested that pandalids live in roving "packs" 
which stir up the bottom sediments and thus bring detritus and other food 
stuffs in contact with their mouth parts. This mode of feeding was pro­
posed since Thompson (1963) felt that the pereopods of pandalids were too 
long and thin to serve efficiently as food getting or burrowing tools. 
Although there is no evidence to support whether this "pack" phenomenon 
occurs among _P. willisi and P. tenuipes, the overwhelming number of 
individuals collected in November as compared to other months, indicates
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that the population of P_. willisi is probably contagiously distributed.
The large amount of detritus and sediment found in stomachs of these two 
pandalids suggests more than incidental ingestion. Their distribution 
may be related to areas where bottom sediments have high organic carbon 
content. Haynes and Wigley (1969) demonstrated that ]?. borealis occurred 
primarily within areas of moderate to high amounts of organic carbon.
Allen (1959) indicated that Pandalus borealis fed on detritus and small 
bottom animals while Squires (1965) noted that the species was restricted 
to soft mud bottoms.
Pandalid species may however employ different feeding modes than 
those described by Thompson (1963) and Allen (1969). For example, there 
is some evidence that Pandalus borealis undertakes diel vertical migrations 
(Wollebaek, 1903; Hjort and Ruud, 1938). A significant amount of their 
food is taken above the bottom at night, suggesting that the vertical 
migration of jP. borealis may be synchronized with the corresponding migra­
tions of food organisms (Horsted and Smidt, 1956). A similar movement is 
noted for .P. jordani but diel movements of this species may be related to 
changes in light levels (Schaefers and Johnson, 1957; Alverson, McNeely 
and Johnson, 1960; Pearcy, 1970). Pandalus jordani apparently move off 
bottom during the day if the light intensity is reduced (Beardsley, 1973). 
Their movements, like those of P. borealis, may be associated with migra­
tions of prey (Beardsley, 1973). Lagardhre (1973) indicated that 
Dichelopandalus bonnieri and Plesionika heterocarpus are euryphagous, 
ingesting benthic as well as bathypelagic prey; he indicates that there 
is seasonal variation in feeding, which may be correlated with 
fluctuations in prey abundance.
The reproductive biology of commercially important pandalids is well
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documented. Other than vertical migration, ovigerous P_. borealis are 
known to undergo onshore migration.prior to egg hatching (Haynes and 
Wigley, 1969). Reproduction of Pandalus spp. and Dichelopandalus 
bonnieri is seasonal with one brood produced per year (Haynes and Wigley, 
1969; Allen, 1959; Butler, 1964; Pike, 1952; Lagardere, 1973). Hermaphro­
ditism occurs among several pandalid species, although known bisexual 
species include Dichelopandalus bonnieri (Pike, 1952; Lagardere, 1973) 
and Pandalus propinquus (Jagersten, 1936). Scattergood (1952) provided 
some evidence that the sexes may be separate in Dichelopandalus leptocerus. 
Examination of size frequency distributions, secondary sexual characteris­
tics and gonads in Parapandalus willisi and Plesionika tenuipes indicate 
that these pandalids are also dioecious. Butler (1964) indicates that 
hermaphroditism is more dominant among pandalids living in the optimum 
sections of their geographic ranges or in deeper-water species, whereas 
the occurrence of non-hermaphroditic females occurs in populations of 
species in shallow water or near their geographic limits. Allen (1959) 
indicates that temperature may be an important factor in sex reversal of 
P.* borealis, presumably through alternative inhibition and stimulation of 
the X organ-sinus gland complex. Although there is not sufficient infor­
mation available to elucidate what selection pressure(s) act to secure 
bisexuality in P_. willisi, _P. tenuipes and Dichelopandalus leptocerus, it 
is suggested that the early presence of sexually mature females increases 
the shrimp population in the unstable upper continental slope community. 
Variable sediments, oxygen and temperature (Haedrich, Rowe and Polloni, 
1975; Sanders and Hessler, 1969; Menzies, George and Rowe, 1973) as well 
as a diverse assemblage of predatory fish (Musick, 1976) make the upper 
continental slope a potentially unfavorable environment for these shrimp.
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In such unfavorable environments, natural selection may favor a high 
proportion of sexually mature females, as Butler (1964) suggested.
It appears that 1?. willisi and JP. tenuipes have an extended ovigerous 
period, although interpretation of reproductive cycles is difficult in 
view of the unequal sample sizes of shrimps from months of collection. 
Ovigerous females of both species were encountered during most months of 
collection. There was no indication that hatching was confined to a 
definitive season or that egg bearing females were associated with shoaler 
water. Allen (1959) indicated that extent of the ovigerous season is 
variable within Pandalus borealis populations and is related to tempera­
ture. Thus, spawning starts earlier and hatching later in areas where 
temperatures are low. Ito (1976) observed that ovigerous female 
Z* borealis occur year-round in the Japan Sea. It will be necessary to 
make further collections of ]?. willisi and I’, tenuipes in order to deter­
mine whether there is reproductive periodicity.
Part 4. Notes on the Biology of a Deep-Sea Penaeid, Benthesicymus 
bartletti Smith
204
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Introduction
Benthesicymus bartletti is an exclusively benthic penaeid (Crosnier 
and Forest, 1973) which has been reported from depths between 609 (A.
Milne Edwards and Bouvier, 1909) and 5777 m (Bate, 1888). The species 
has a wide geographic distribution and is known from the Indo-Pacific:
Gulf of Bengal, Philippines, North Pacific at 37°49'N-166°47'W (Burkenroad, 
1936); the western Atlantic: Canada at 45°53’N-65°35'W; Bahamas; Gulf of
Mexico and Antilles (Smith, 1884; Burkenroad, 1936; Faxon, 1896; Springer 
and Bullis, 1956; Roberts and Pequegnat, 1970; Bate, 1888; A. Milne 
Edwards and Bouvier, 1909); and the eastern Atlantic: Azores, Morocco,
Canary and Cape Verde Islands (Bouvier, 1908).
This paper presents information on the bathymetric distribution and 
reproduction of B_. bartletti collected from the Middle Atlantic Bight.
Methods and Materials
One hundred and eight .B. bartletti were collected between 36°36'N, 
74°24.4'W and 37°09.9'N, 74°24.8'W during trawling operations in the 
Middle Atlantic Bight. A description of the gear and sampling methodology 
is found in Section II, Part 1.
Sexual maturity in females was determined from ovarian developmental 
stages, similar to those described by Cobb, Futch and Camp (1973) for 
another penaeid, Sicyonia brevirostris. These stages were defined as:
1) Immature, with the ovary thin, membranous and nearly transparent;
2) Developing, with the ovary thin but opaque and containing no noticeable 
yolk; 3) Intermediate, with the ovary increased in size, oocytes visible 
and with noticeable yolk content; 4) Ripe, with ovary large and almost 
filling entire thoracic and dorsal abdominal cavity, oocytes filled with
206
yolk and visible; 5) Spent, with the ovary shrunken and flaccid, filled 
with small oocytes, follicle cells and a few large degenerating ova.
Male sexual maturity was determined from an examination of the 
petasmata, the appearance of the vas deferens and from squash mounts of 
the testes.
Results and Discussion
Benthesicymus bartletti were collected between 792 (4.7 C) and 2115m 
(3.2°C) within the present study area. Although there was no statistically 
significant relationship between abundance of shrimp and depth of capture, 
more individuals were captured between 1000 and 1999 m than at depths 
shallower or deeper (Fig. 69). Temperatures within these depths of maxi­
mum abundance ranged from 2-3°C. Chi-square analysis showed that females 
were significantly more numerous than males at depths of 1400-1799 m.
Benthesicymus bartletti was consistently present in trawl catches 
between 1000 and 2199 m, occurring at 54% of the stations between 1000 
and 1599 m and 36% of the stations between 1600 and 2199 m. Data based 
on 13.7 m trawl collections indicated that the species constituted 14% of 
the total decapod catch at depths between 1000 and 1599 m and 4% of the 
total catch at depths between 1600 and 2199 m. Roberts (1977) estimated 
that 13. bartletti may attain abundance of 39 individuals/hectare at depths 
of 565-918 m and 343 individuals/hectare between 1061 and 1829 m in the 
northeastern Gulf of Mexico.
Although there is no way to determine from the present collections 
whether 13. bartletti occurs off the bottom and up in the water column, 
others (Crosnier and Forest, 1973) indicate the species is benthic.
Roberts and Pequegnat (1970) failed to collect any specimens from midwater
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Figure 69. Abundance of Benthesicymus bartletti, expressed as log (x+1) 
per 0.5-h tow, where x is mean number of individuals. Numbers 
above each depth stratum represent the ratio of number of 
stations where j3. bartletti was captured to the total number 
of stations within that stratum.
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trawl operations in the Gulf of Mexico and, therefore, believe that the 
species is not bathypelagic.
An examination of size of individuals with depth of capture (Table 
33) suggested an increase in size with depth. This observation is very 
tenuous, however, since sample sizes are probably too small to determine
whether this is a valid occurrence.
The size frequency distribution of individuals represented in the 
present study is shown in Figure 70. There was no significant difference 
between sizes of male (19.9 mm x SCL) and female (21.5 mm x SCL)
Jl* bartletti (F = 2.117, df 1/87). Females were, however, significantly 
more numerous than males at sizes > 24 mm and within the entire collection 
(M:F = 1:2.7, = 17.98, P < 0.01). Other workers have attributed
unequal sex ratios among penaeids to early death of the males after copu­
lation (Ikematsu, 1953) and segregation of the sexes by depth during the 
spawning season (Omori, 1969). Mauchline (1972), however, indicated that 
unequal sex ratios are a usual phenomenon among deep-sea organisms that 
breed year-round.
An examination of ovarian development with month of capture revealed 
that females with advanced gonads were present during June (n = 1),
September (n = 8) and November (n = 4) collections only. Spent ovaries
(n = 5) were observed only in November. Burkenroad (1936) suggested that 
breeding is seasonally limited in Benthesicymus since he found no impreg­
nated females in his samples. It is difficult to determine with any 
certitude, however, whether breeding is seasonal in 13. bartletti based on 
the limited amount of data available at the present time.
It was possible to determine the approximate size at which males and 
females attained sexual maturity. Based on the presence of advanced
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Table 33.
Mean size of Benthesicymus bartletti by 200 meter depth intervals.
Depth Interval x Short Carapace Length Sample Size
600-799 11.8 2
1000-1199 19.5 6
1200-1399 19.0 20
1400-1599 21.2 41
1600-1799 22.6 20
1800-1999 23.0 5
2000-2199 23.5 2
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Figure 70. Frequency distribution of Benthesicymus bartletti for all 
months of collection.
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ovaries, females were considered to have reached maturity at sizes >_ 20 mm. 
Characteristics of mature males included a fused petasmata and dilated 
vas deferens with large terminal ampulla, indicative of developed spermat- 
ophore, at the base of the fifth pereopod (Krygier and Wasmer, 1975).
These conditions were observed only in male JB. bartletti >_ 21 mm, whereas 
sperm was found to be present in the testes of males as small as 15 mm.
In the congeneric species, B_. tanneri, Burkenroad (1936) noted that the 
petasma increased in size and complexity as the shrimp grew, until the 
halves of the petasma coupled in shrimp 22 mm.
Part 5 Galatheidae and Chirostylidae (Decapoda: Anomura) Collected
between Cape Cod and Cape Hatteras with Notes on Their 
Distribution and Biology
2 1 2
2 1 3
Introduction
Extensive trawling operations have been conducted since 1973 in the 
western North Atlantic between Cape Cod and Cape Hatteras to accumulate 
information on the species assemblages and biology of fishes and decapod 
crustaceans from the continental shelf, slope and rise. During this 
survey, it was noted that the galatheiodean crustaceans (excluding 
Porcellanidae) constitute a major portion of the decapod fauna from the 
outer continental shelf, out to the continental rise. The frequency with 
which this group of decapods was encountered and the abundance of some 
species within the group, made an in-depth study on the species feasible. 
Therefore, an account is given of the synonomy, geographic and bathymetric 
distribution, reproductive biology and parasites of the Galatheidae and 
Chirostylidae reported in oceanic waters between Cape Cod and Cape 
Hatteras. Available information is presented on species found within the 
area but which were not collected or examined by the author. There has 
been no attempt, however, to present taxonomic diagnoses or detailed 
descriptions of any of the species, since this information is available 
within works by Chace (1942), Pequegnat and Pequegnat (1970, 1971) and 
Mayo (19 74).
Material and Methods
An account of t lie sampling effort can be found in Section II, Part 1, 
while a detailed description of the sampling gear is presented by Musick, 
Wenner and Sedberrv {IP/l). Specimens were collected with either a 9.1 or 
1 I. / m (head-rope) semi~ba1I non. four-seam otter trawl. Tow duration was 
o.'i-h in depths ’ 2000 in and 1 ~h in water deeper than 2000 m. Bottom tem- 
peratnr»’« were recorded by hat tivthermograph, expendable bathythermograph,
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reversing thermometer or a salinity-temperature-depth unit.
Sex of specimens was determined both by an examination of the second 
pleopods (Williams and Brown, 1972) and by examination of the gonads. 
Ovaries were classified into the following developmental stages:
1) Immature, ovary thin, threadlike and nearly transparent, consisting of 
a thin strip of tissue dorsal to the digestive gland. 2) Intermediate, 
ovary thicker, enlarged and opaque with distinct ova visible containing 
some yolk. 3) Advanced, ovary greatly enlarged, small germinative oocytes 
located on dorsal surface of ovary, nearly covering dorsal surface of 
digestive gland, and filled with vitellogenic oocytes whose outline is 
distinct. 4) Spent, ovary flaccid and reduced, filled with many develop­
ing previtellogenic oocytes as well as a few large atretic ova. The 
presence of germinative ova, visible as a distinct clump of cells dorsal 
to the ovary, suggests that repetitive spawning may occur among the 
galatheids.
Fecundity was determined either by total counts of eggs from the 
pleopods of species with few large eggs or by a volumetric estimate (for 
method, see Section II, Part 1) from species with many small eggs. The 
presence of sperm in each male was determined from squash mounts or his­
tological sections of testes preserved in Davidson's fixative. Males 
were frequently found with spermatophore masses exuding from the gonopore 
and present on the spoon shaped first pleopods; this is a condition which 
is thought to be indicative of sexual maturity and the "ripe" condition 
in males.
Carapace length (CL), which is defined as the distance from the 
frontal margin posterior to the eye, excluding the rostrum, to the 
posterior carapace margin on a line parallel to the mid-line, was measured
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on all individuals. The significance of sex ratios, expressed as 
male:female, was determined by Chi-square analysis using Yates correction 
for continuity (Woolf, 1968). Analysis of variance and Scheffe's multiple
mean comparison test was used to determine significant size differences
between male, female and ovigerous female shrimp (Snedecor and Cochran, 
1967).
Species Accounts 
Family GALATHEIDAE
Munida forceps A. Milne Edwards, 1880 
Munida forceps A. Milne Edwards, 1880: 49.-Perrier, 1886:
200.-A. Milne Edwards and Bouvier, 1894: 256; 1897:
28.-Benedict, 1903: 251, 307.-Chace, 1942: 32,39;
1956: 15.-Pequegnat and Pequegnat, 1970: 127,131.
Mator1a1 examined.-1 male, 13.5 mm, CI-73-10, Sta. 79.
Type-locality.-north of Yucatan, in 84 fathoms (151 m) of water.
D ts t r i. but Ion. -Munida forceps has been reported from the Gulf of Mexico at 
depths of 80 to 338 m and in the southwestern Atlantic between lat.
22"46.5' and 26°37.0'N (Chace, 1940, 1942; Springer and Bullis, 1956;
Bull is and Thompson,1965). Occurrence at 220-310 m south of Norfolk 
Canyon (36°43.2'N; 74°38.0'W) extended the geographic range of the species 
northward from the southwestern Atlantic by 10° latitude (Laird, Lewis 
and Haefner, 1976). Roberts (1977) reported Munida forceps as a member 
of the upper continental elope community within the northeast Gulf of 
Mexico at 203-476 m. He estimated the abundance of the species to be 29 
1 n<! i v! dua 1 s/her t are at these depths.
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Munida Iris iris A. Milne Edwards, 1880 
Munida iris A. Milne Edwards, 1880: 49.-A. Milne Edwards and 
Bouvier, 1894: 256; 1897: 21.-Benedict, 1902: 251,
310,-Chace, 1942: 33; 1956: 15.-Bullis and Thompson, 1965:
9.-Pequegnat and Pequegnat, 1970: 128, 1.31.-Williams and 
Wigley, 1977: 9.-Williams, 1974: 41.
Munida caribaea? Smith, 1881: 428; 1883: 40; 1884: 355; 1886: 643. 
Munida species indt. Smith, 1882: 22; 1886: 643.
Munida iris iris Zariquiey, 1952: 143-231.
Material examined.-108 males, 53 females, GI-76-01, Sta. 35.-227 males,
45 females, 2 ovigerous females, GI-76-01, Sta. 64.-26 males, 5 females, 
GI-76-01, Sta. 65.-23 males, 6 females, GI-76-01, Sta. 63.-10 males,
1 female, GI-76-01, Sta. 48.-7 males, 3 females, GI-76-01, Sta. 68.-
2 males, GI-76-01, Sta. 66.-1 male, GI-76-01, Sta. 49.-1 male, 1 female, 
GI-76-01, Sta. 46.-1 female, GI-76-01, Sta. 69.-1 female, GI-76-01, Sta. 
54.-7 males, 7 females, GI-76-01, Sta. 39.-300 males, 4 females, 261 
ovigerous females, GI-75-08, Sta. 12.-263 males, 13 females, 348 ovigerous 
females, GI-75-08, Sta. 8.-82 males, 3 females, 31 ovigerous females, 
GI-75-08, Sta. 15.-200 males, 6 females, 42 ovigerous females, GI-75-08, 
Sta. 83.-86 males, 7 females, 25 ovigerous females, GI-75-08, Sta. 19.- 
258 males, 24 females, 234 ovigerous females, 2 juveniles, GI-75-08,
Sta. 18.-2 males, GI-75-08, Sta. 6.-17 males, GI-75-08, Sta. 97.-19 males,
1 female, 7 ovigerous females, GI-75-08, Sta. 82.-2 males, GI-75-08,
Sta. 9.-1 male, GI-75-08, Sta. 22.-6 males, 1 ovigerous female, GI-75-08, 
Sta. 20.-1 male, GI-75-08, Sta. 80.-1 male, 1 ovigerous female, GI-75-08, 
Sta. 84.-1 male, 1 ovigerous female, GI-75-08, Sta. 17.-5 males, GI-75-08, 
Sta. 100.-2 males, GI-75-08, Sta. 98.-48 males, 79 females, GI-75-08,
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Sta. 11.-3 males, GI-75-08, Sta. 86.13 males, 1 female, 2 ovigerous 
females, GI-75-08, Sta. 95.-4 males, GI-75-08, Sta. 96.-3 males, 1 
ovigerous female, CI-73-10, Sta. 73.-17 males, 10 females, 3 ovigerous 
females, CI-73-10, Sta. 79.-8 males, 5 females, CI-73-10, Sta. 87.-20 
males, 5 females, 1 ovigerous female, CI-73-10, Sta. 42.-21 males,
CI-73-10, Sta. 76.-14 males, 3 females, CI-73-10, Sta. 78.-2 males, 
CI-73-10, Sta. 86.-13 males, 2 females, 8 ovigerous females, CI-73-10,
Sta. 54.-3 males, 1 ovigerous female, CI-73-10, Sta. 60.-1 male, CI-73-10, 
Sta. 58.-1 male, CI-73-10, Sta. 44.-1 ovigerous female, CI-73-10, Sta.
88.-3 males, 1 female, CI-73-10, Sta. 59.-1 female, 1 ovigerous female, 
GI-74-04, Sta. 9.-435 males, 249 females, 3 ovigerous females, GI-74-04, 
Sta. 68.-1 male, 2 females, GI-74-04, Sta. 69.-158 males, 160 females, 5 
ovigerous females, GI-74-04, Sta. 79.-82 males, 40 females, GI-74-04,
Sta. 80.-1 male, 3 females, GI-74-04, Sta. 81.-742 males, 211 females, 5 
ovigerous females, GI-74-04, Sta. 100.-8 males, 3 females, GI-74-04,
Sta. 101.-840 males, 375 females, GI-74-04, Sta. 104.-86 males, 19 females, 
Cl-74-04.
IVpe~Joca 1itv.-near Barbados at 382 m.
!)Sh t r 1 but i oil.-A detailed study of the distribution, size, composition, 
and reproduction of Munida 1. iris is currently being completed by 
J, (51 mini (VIMS); therefore, these topics will not be discussed in this 
paper. In the Atlantic, M. i. iris has been reported as far north as 
Martha’?! Vineyard and as far south as the mouth of the Amazon River. It 
ban been collected throughout the Caribbean Sea and in the southeast Gulf 
of MexIco, The depth range reported for this species is 86 to 549 m.
Mt to Ida i. I r i -i In the most abundant species of galatheid represented in 
>.o I let f 1 ons {r«rn the present study area.
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Parasites.-From the material examined in this study, Munida i. iris was 
found to be parasitized with the bopyrid Anuropodione carolinensis 
Markham (Table 34). Although infestation appeared to increase with sam­
ple size, the incidence of parasitism for this species was fairly constant 
(2.0-5.0%). There was no relationship between the number of parasitized 
individuals and depth of capture.
One hundred and sixty-five male Munida j l .  iris, 9-23 mm CL and 68 
females 10-25 mm, were infested with A. carolinensis (Fig. 71). One 
ovigerous female, 22 mm CL, was parasitized. Chi-square analysis using 
Yates correction (Woolf, 1968) was calculated to determine if sex ratios 
of parasitized individuals and the total sample were significantly dif­
ferent from 1:1. Chi-square analysis showed that incidence of infestation 
of males was significantly greater than females during January, September 
and November (Table 35). This is not necessarily an indication of a 
sexual preference by the parasite, however, since within the total sample, 
males were significantly more numerous than females for each month of cap­
ture (Table 35) . Contingency tables (2x2) were calculated for each month 
of capture with sex (d*and ¥•) as columns and condition (parasitized and
non-parasitized) as rows. They revealed no significant association
2
between sex and condition, except for the month of September (x =23,
P < 0.01).
An additional 5 female and 15 male M. _i. iris had a distorted 
carapace but no isopod parasites. Individuals with bulges were apparently 
not associated with a particular size group but were found in individuals 
> 13 mm CL (Fig. 71). The gills under the distorted carapace appeared 
flattened, which may indicate recent loss of the parasite.
Female bopyrid parasites were always located beneath the
2 1 9
Table 34.
Incidence of parasitism by bopyrid isopods during months of 
capture. Data estimated from subsamples are indicated by (*).
Months of Collection 
Host Species January June September November
Munida i. iris
Total No. 535 174 15,419* 3017
No. Parasitized 18 4 717* 163
% Parasitized 3.0 2.0 5.0* 5.0
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Figure 71. Length frequency distribution of parasitized male and female 
Munida iris iris from all months of capture. Ovigerous 
female (Fov) and individuals of both sexes found with 
distorted carapaces but no isopods are also indicated.
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branchiostegite of the host, with the cephalon toward the posterior of
the host and the dorsal side against the gills of the host. Gills from
individuals with large parasites and distorted carapaces were flattened,
but they appeared normal in M. _i. iris with little carapace distortion.
In most cases, only one male Anuropodione carolinensis was present per
female parasite and was attached among her uropods. A pair of males was
found on each of 2 female isopods (both 13 mm total length, TL, which is
defined as the length from the anterior of the cephalon to the posterior
tips of the uropods) and 26 females (5 to 16 mm TL) had no males associ-
2
ated with them. Anuropodione carolinensis were equally frequent (x = 
0.003) in right and left branchial chambers of M. iris iris.
A scatter diagram of parasite size (TL) against host size (CL) 
showed that the size of female A. carolinensis is directly related to 
size of the host, M. i_. iris (Fig. 72). The relation between host size 
and female parasite size was determined by linear least squares regression 
to be:
Y = 4.343 + 0.411X, where Y = host size and X = female bopyrid size; 
r^  = 0.47, n = 234.
Although the slope of the regression of host size on size of male
2
A. carolinensis was significantly different from zero, only 12% (r x 100) 
of the variation in host size is due to linear regression. Therefore, no 
regression equation is given for these data.
The frequency of parasitism of M. i.. iris by bopyrids was first 
documented by Williams and Brown (1972), who reported a 10% incidence.
The incidence in the present study was markedly lower, ranging from 
2.2-5.0%. Bursey (1978) also found a low incidence of infestation (2%) 
for 585 M. jl. iris collected between Hudson and Norfolk Canyons. There
2 2 3
Figure 72 Relationship of host (Munida iris iris) size to male (x-marks) 
and female (dots) parasite (Anuropodione carolinensis) size.
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are several possible reasons for the higher incidence noted by Williams 
and Brown (1972). This discrepancy probably occurs because the sample 
size (N = 351) used by Williams and Brown (1972) was small and consisted 
of data from only one trawl haul. Size and age of the host may also 
affect incidence of parasitism among decapod crustaceans. Pike (1960) 
found that incidence of bopyrid parasitism increased with age in labora­
tory reared shrimp, Pandalus bonnieri Caullery and Spirontocaris 
lill.jeborgii (Danielssen) . The sample of M. i. iris studied by Williams 
and Brown (1972) was composed of -larger and presumably older individuals, 
all, except one, being 15 mm CL, whereas the size frequency distribution 
of M. jl. iris in my study included small individuals. Williams and 
Brown (1972) also showed the first occurrence of bopyrids on males at 20 
mm CL and on non-ovigerous females at 17 mm. I found males as small as 
9 mm and females 10 mm to be parasitized by A. carolinensis.
Williams and Brown (1972) found a significantly greater number of 
females than males, whereas males were significantly more numerous in 
Bursey's (1978) study and during each season of capture for this study. 
Males have also been reported to be more numerous among non-parasitized 
populations of Munida sarsi (52.9% M:47,l% F) and M. tenuimana (53.5% M: 
46.5% F) (Reverberi, 1942). Disagreement in sex ratios is probably a 
result of a small sample size and lack of replicate samples.
The position of A. carolinensis within the host and the equal occur­
rence on the left and right gills is consistent with observations by 
Williams and Brown (1972).
An increase in female parasite size with host size suggests simulta­
neous molts for both host and parasite since growth of the isopod would 
be unlikely to occur when the carapace of the host is hard. Pike (1960)
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confirmed for Pandalus that an impression was made on the soft gill 
covers soon after entry of the larval parasite, but he doubted that an 
impression could be made on stronger gill covers of an adult prawn by a 
larval parasite. Larval parasites apparently infected Pandalus in early 
larval lrife and matured with the host. However, I have found small
A. carolinensis on large M. jL. iris with no apparent carapace distortion, 
which shows that infestation of adult galatheids can occur.
Additional parasites found on Munida _i. iris which have not been 
reported before include Fecampia sp. (Rhabdocelia: Turbellaria) which was 
found on 4 individuals from September collections, and the rhizocephalan 
barnacles, Lernaeodiscus sp. (I) and (II) and Cyphosaccus sp. (I). 
Cyphosaccus sp. (I) and Lernaeodiscus sp. (II) were each found on one 
individual from September collections while Lernaeodiscus sp. (I) occurred 
on 6 individuals collected in September and on 2 individuals from January. 
The specimens of Rhizocephala from M. ji. iris are currently being examined 
by Professor A. Veillet, Universite de Nancy, France.
Munida i_. iris has been reported as a host for Lernaeodiscus 
schmitti Reinhard (1950); however, no previous reports of infestation of 
M. jL. iris by Cyphosaccus have been published. The only other species of 
Munida from the western North Atlantic known to be a host for these 
genera of Rhizocephala is Munida irrasa A. Milne Edwards infested by 
Cyphosaccus chacei Reinhard (1958).
Munida irrasa A. Milne Edwards, 1880 
Munida irrasa A. Milne Edwards, 1880: 49.-Faxon, 1895: 73.-
Benedict,1902: 251, 310.-Hay and Shore,1918: 402.-Chace,
1942: 33, 46.-Bullis and Thompson, 1965: 9.-Williams,
1965: 105.-Pequegnat and Pequegnat, 1970: 128, 132.
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Munida cariboea A. Milne Edwards, 1880: 49.
Munida caribaea A. Milne Edwards and Bouvier, 1894: 256;
1897: 25.-Doflein and Balss, 1913: 172.
Material examined.-none collected.
Type-locality.-West Indies.
Distribution.-Munida irrasa occurs in the western Atlantic from North 
Carolina (Hay and Shore, 1918) through the West Indies to Barbados and 
Grenada (Chace, 1942). It also occurs in the southeast Gulf of Mexico 
and Caribbean, having been reported from Cuba to Colombia and Venezuela. 
The bathymetric range of this species is about 54 to 468 m. Munida
irrasa was not present in any collection made within the present study
area, despite reports of the species from North Carolina by Hay and Shore 
(1918) and Williams (1965).
Reproduction.-Williams (1965) reported ovigerous females from off south­
east Florida in July and off North Carolina in September. Pequegnat and 
Pequegnat (1970) reported one ovigerous female was taken during July in 
the southeast Gulf of Mexico.
Parasites.-Reinhard (1958) reported parasitism of Munida irrasa by the 
rhizocephalans Cyphosaccus chacei and Boschmaia munidicola. Markham 
(1975) reports the bopyrid, Munidion irritans from M. irrasa off the 
Atlantic coast of Florida and near British Honduras.
Munida longipes A. Milne Edwards, 1880 
Munida longipes A. Milne Edwards, 1880: 50.-A. Milne Edwards 
and Bouvier, 1894: 257; 1897: 44.-Benedict, 1901: 147;
1902: 252, 310.-Hay and Shore, 1918: 402.-Chace, 1942:
33, 47-50; 1956: 15.-Bullis and Thompson, 1965: 9.- 
Pequegnat and Pequegnat, 1970: 128, 132-134.
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Munida paynei Boone, 1927: 53.
Material examined.-3 males, 10.7-12.8 mm, 4 females, 10.4-13.7 mm, 4 
ovigerous females, 11,4-15.0 mm, GI-75-08, Sta. 83,-2 males, 10.7, 11.4 
mm, GI-75-08, Sta. 19.-4 males, 11.2-16.0 mm, 1 female, 10.3 mm, 2 ovi­
gerous females, 13.0, 14.4 mm, GI-76-01, Sta. 35.-7 males, 9.6-14.0 mm,
41 ovigerous females, 11.0-15.0 mm, GI-76-01, Sta. 64.-2 ovigerous females, 
12.3, 13.8 mm, GI-76-01, Sta. 65.-1 female, 12.0 mm, GI-74-04, Sta. 104.- 
1 male, 9.4 mm, GI-74-04, Sta. 100.-4 males, 10.6-13.3 mm, 3 females, 
9.4-12.6 mm, 3 ovigerous females, 15.0-15.6 mm, GI-74-04, Sta. 68.-1 
male, 11.2 mm, 1 ovigerous female, 11.4 mm, GI-74-04, Sta. 80.-3 males,
10.0-13.2 mm, 2 females, 9.5 mm, 1 ovigerous female, 12.0 mm, GI-74-04,
Sta. 79.-1 male, 11.7 mm, CI-73-10, Sta. 42.-1 female, 8.0 mm, E-2-74,
Sta. 16.
Type-locality.-West Indies.
Distribution.-Munida longipes has been reported from off Beaufort, North 
Carolina (Hay and Shore, 1918) to the Bahamas and Lesser Antilles (Chace, 
1942). It has also been found throughout the Gulf of Mexico and in the 
Caribbean off British Honduras. The reported depth range for this species 
is 270 to 729 m.
Chace (1942) reported M. longipes to be one of the commonest species 
of Munida from the western Atlantic. Roberts (1977) found M. longipes to 
be abundant within depths of 203 to 476 m which he used to define the 
limits of the upper continental slope community within the northeast Gulf 
of Mexico. Within the Middle Atlantic Bight, this species was collected 
at depths from 175 (12.6°C) to 613 m (5.0°C) (Fig. 73) between 36°37.6'N, 
74°41.2'W and 37°08.5'N, 74°32.8'W. Analysis of variance and Scheffe's 
multiple mean comparison revealed a statistically significant increase in
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Figure 73. Abundance, expressed as log (x + l)/0.5-h tow, by depth of 
capture for dominant galatheids from the Middle Atlantic 
Bight. Fractions above each bar indicate number of tows in 
which the species was captured (numerator) and total number 
of tows within a given depth range (denominator).
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abundance at 200-300 m (F = 6.297, df = 3/167). There was no apparent
2
relation between size of M. longipes and depth of capture (r = 0.03). 
Reproduction.-Males (11.9 mm x CL), females (10.7 mm x CL) and ovigerous 
females (12.9 mm x CL) were found to differ significantly in size (F =
13.6, df 2/89). The size frequency distribution for this species is 
shown in Figure 74. The overall sex ratio of M:F was 1:2.5 which is 
significantly different from unity (X^ = 16.53, p < 0.01).
Ovigerous females were present in January, September and November 
with most (83%) taken in January. Egg development was also most advanced 
(eye and abdomen discernible) in individuals collected during January. 
Examination of gonads from ovigerous females revealed that 41% of these 
individuals were spent in January. The smallest ovigerous female 
collected was 11 mm CL.
Fecundity of M. longipes ranged from 2693 eggs on a 15 mm female to 
9327 eggs on an individual 14 mm. Egg diameters ranged from 0.49 to 
0.68 mm.
The most advanced ovarian condition of other females was observed in 
November in a 12 mm CL female.
Spermatophores were present in vas deferens of males ranging from 
9.4 to 14.0 mm. One male 7.5 mm had sperm present in the testes but no 
spermatophores were seen in the vas deferens. Males which were observed 
with spermatophores exuding from the gonopores were 10.7 to 14.0 mm. 
Parasites.-A male Munida longipes, 13.2 mm, was found to be infested with 
the bopyrid, Munidion longipedis Markham (1975). Munida longipes is also 
the host for another bopyrid, an undescribed species of Pseudione which 
occurs throughout the range of Munidion longipedis (Markham, 1975).
Chace (1942) mentions occurrence of "branchial parasites" on specimens of
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Figure 74. Length frequency distribution of the most common Munida spp.
collected by otter trawl survey in the Middle Atlantic Bight.
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M. longipes from the West Indies but Markham (1975) does not mention what 
species of bopyrid these might be.
A rhizocephalan parasite was also noted on a 14.5 mm male M. longipes. 
The parasite has been tentatively identified as either Lernaeodiscus sp. 
(Ill) or Triangulus sp. (Prof. A. Veillet, personal communication) (Fig.
75). Chace (1942) mentions presence of "abdominal parasites" on indivi­
duals from the West Indies but no further mention of this species as a 
host for Rhizocephala could be found. Although Chace (1942) notes that 
the male pleopods have become feminized due to influence of the parasite, 
no such morphological alteration was noted in the parasitized male from 
this study.
Munida microphthalma A. Milne Edwards, 1880 
Munida microphthalma A. Milne Edwards, 1880: 51.-Henderson,
1888: 127.-A. Milne Edwards and Bouvier, 1894: 256;
1897: 32; (?) 1900: 292.-Benedict, 1902: 251, 310-311.- 
Hansen, 1908: 35.— (?) Doflein and Balss, 1913: 142.- 
Bouvier, 1922: 45.-Chace, 1942: 32, 40.-Pequegnat and 
Pequegnat, 1970: 127, 135.
Not Munida microphthalma (?).-Faxon, 1895: 78.
Material examined.-8 males, 12.3-22.3 mm, 3 females, 12.5-18.7 mm, 3 ovi­
gerous females, 16.0-18.4 mm, GI-74-04, Sta. 97.-2 ovigerous females,
15.7, 17.6 mm, GI-74-04, Sta. 98.-1 female, 17.2 mm, GI-75-08, Sta. 29.-1 
male, 14.3 mm, E-6-75, Sta. 13.-1 ovigerous female, 19.5 mm, CI_73-10,
Sta. 83.
Type-locality.-West Indies.
Distribution.-Munida microphthalma has previously been reported from the 
West Indies off Martinique and St. Vincent to the Gulf of Mexico at
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Figure 75. Morphological types of parasites taken from galatheid 
crustaceans of the Middle Atlantic Bight.
A. Cyphosaccus sp. (II) from Munidopsis rostrata
B. Lernaeodiscus sp. (Ill) from M. rostrata
C. Lernaeodiscus sp. (Ill) or Triangulus sp. from Munida longipes
D. Galatheascus sp. (I) from Munida valida 
E- Danalia sp. from Munida valida
ST = Stalk, MS = Mesentery, M.C. = Mantle Cavity, L = Larvae, 
M.O. = Mantle Opening.
■ / ' V *
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depths of 666 to 1854 m (Chace, 1942). Pequegnat and Pequegnat (1970) 
note its occurrence in the western Gulf of Mexico at 1440 m. Chace 
(1942) states the probable occurrence of the species from south of 
Iceland (194-2059 m) and in the eastern Atlantic from the Bay of Biscay 
to Cape Verde Islands and Ascension Island (617-2129 m) . Individuals 
represented in the present study were collected between 36°40.6'N, 
74°37.4'W and 37°05.5'N, 74°31.5fW at depths of 750 (4.7°C) to 1698 
(3.8°C) m. Fourteen of the 19 individuals collected were taken at 1440m 
(3.9°C).
Reproduct ion.-The length frequency of M. microphthalma represented in 
this study is found in Figure 74. Males (12-22 mm, 5c CL 17.4 mm), 
females (12-18 mm, x CL 15.8 mm) and ovigerous females (15-.19 mm, x CL
17.3 mm) did not differ significantly from each other in size (F = 0.38, 
df 2/16). The sex ratio of M:F was 1:1.1. Non-ovigerous females with 
advanced stage ovaries were present in September and November collections. 
Advanced ovaries occurred in females as small as 12 mm while the size at 
which individuals became ovigerous was 15 mm. Ovigerous females were 
present in May and November. The fecundity of M. microphthalma ranged 
from 1210 to 3085 eggs for 16.0 and 16.7 mm individuals respectively.
Egg diameters were 0.58-0.67 mm. The smallest male examined contained 
spermatophores in the vas deferens.
Parasites.-One male Munida microphthalma, 14.7 mm, was parasitized with 
Bonnieria americana Markham (1973). Infestation of this galatheid by 
JB. americana is not new, the species having been reported as a host by 
Markham (1973, 1975). Alteration of the male secondary sexual characters 
by the bopyrid is evident, since the first and second pleopods were 
feminized. Microscopic examination of contents within the vas deferens
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revealed the presence of spermatophores, however.
Munida valida Smith, 1883
Munida valida Smith, 1883: 42.-A. Milne Edwards and Bouvier,
1894: 256.-Chace, 1942: 32; 1956: 15.-Bullis and Thompson,
1965: 9.-Pequegnat and Pequegnat, 1970: 127, 137.-Williams,
1974: 22.-Williams and Wigley, 1977: 9.-Benedict, 1902:
252, 314.
Munida miles Henderson, 1888: 126.-? A. Milne Edwards and 
Bouvier, 1897: 35.
Not M. miles A. Milne Edwards, 1880.
Material examined.-1 male, 25.6 mm, 2 females, 13.8, 38.0 mm, CI-73-10,
Sta. 53.-1 male, 15.0 mm, CI-73-10, Sta. 51.-1 female, 13.0 mm, GI-74-04, 
Sta. 88.-1 male, 24.6 mm, GI-74-04, Sta. 85.-1 male, 17.0 mm, GI-74-04,
Sta. 81.-1 female, 21.5 mm, 1 ovigerous female 40.3 mm, GI-74-04, Sta.
100.-1 male, 12.4 mm, GI-74-04, Sta. 107.-1 female, 17.3 mm, E-6-75, Sta. 
34.-1 male, 24.0 mm, 1 female, 20.5 mm, E-6-75, Sta. 31.-1 female, 17.4 
mm, GI-76-01, Sta. 61.-1 male, 11.7 mm, 1 female, 20.5 mm, E-6-75, Sta. 
44.-1 male, 13.4 mm, CI-73-10, Sta. 84.-15 males, 24.3-38.5 mm, 13 
females 20.2-35.4 mm, 10 ovigerous females, 24.4-32.7 mm, E-l-73, Sta. 59.- 
1 ovigerous female, 38.0 mm, GI-75-08, Sta. 25.-1 female, 8.0 mm,
GI-75-03, Sta. 23.-1 female, 8.4 mm, E-l-73, Sta. 29.-2 females, 15.0,
11.0 mm, E-6-75, Sta. 12.-1 male, 15.0 mm, GI-75-08, Sta. 99.-5 females, 
17.6-22.6 mm, 3 males, 19.4-23.2 mm, GI-74-04, Sta. 108.-1 ovigerous 
female, 41.0 mm, CI-73-10, Sta. 89.-1 ovigerous female, 21.0 mm, GI-74-04, 
Sta. 69.-2 males, 32.3, 39.4 mm, 2 ovigerous females, 39.0, 40.0 mm, 
CI-73-10, Sta. 45.-1 male, 16.7 mm, CI-73-10, Sta. 44.-3 males, 13.0-15.2 
mm, 2 females, 15.4, 16.0 mm, D-2-74, Sta. 2.-1 male, 25.1 mm, GI-76-01,
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Sta. 48.-1 male, 11.3 mm, GI-76-01, Sta. 34.-1 male, 16.7 mm, 8 females,
16.0-19.5 mm, GI-76-01, Sta. 32.
Type-locality.-east coast of U. S. between 39 56'N, 70°35'W and 40°01'N, 
68°54'W.
Distribution:-This species has been reported from Georges Bank (41°20'N, 
66 05'W) to Golfo de Morrosquillo, Colombia and Curacao at depths of 
90-825 m (Williams, 1974, after Chace, 1942). It is reported to be the 
largest species of Munida in the Gulf of Mexico, where it occurs from 
150-450 fms (Springer and Bullis, 1956; Pequegnat and Pequegnat, 1970). 
Roberts (1977) reported abundance of this species to be 3 individuals/ 
hectare within the middle continental slope community at 203-476 m in 
northeast Gulf of Mexico.
Individuals from the present study were captured between 34°05.2'N, 
75°52.3’W and 39°09.0'N, 72°19.5'W at depths of 313 (8.0°C) to 1823 m 
(2.4°C) (Fig. 73). Analysis of variance indicated no significant differ­
ence in transformed mean abundance, expressed as log-^ Q (x + 1) where x is
number of individuals, with depth (F = 2.662, df 8/146). There was also
2
no apparent relation between size and depth of capture (r = 0.04). It 
is perhaps significant that the greatest number of M. valida were caught 
during cruise E-l-73, south of Cape Hatteras near 34°N. Rowe (1971) men­
tioned that M. valida is one of the most common epifaunal invertebrates 
of the Hatteras continental slope but is usually rare or absent in 
Hatteras submarine canyon. The species is generally aligned in narrow 
bands along the slope parallel to depth contours (Rowe and Menzies, 1969) 
and is oriented into the current (Rowe, 1971). The species also occurs 
in considerable numbers off New England where Haedrich, Rowe and Polloni 
(personal communication) collected 175 M. valida at 10 stations between
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121 and 2297 m.
Reproduction.-Ovigerous females (x CL 31.0 mm) were significantly larger 
than other females (x CL 21.7 mm) but males Ox CL 25.1 mm) were not dif­
ferent from either (F = 7.898, df 2/88). The ratio of M:F was 1:1.6 
which was significantly different from unity (X = 3.9). Ovigerous 
females which were >_ 21 mm (Fig. 74) occurred during September, November, 
April and May-June collections. The fecundity ranged from 3157 for a 21 
mm female to 32,333 eggs for a 40 mm individual. The average egg 
diameter was 0.56 mm.
Non-ovigerous females with advanced ovaries were present in May-June, 
November and April. The advanced gonad condition was noticed in females 
> 22 mm.
Males (n = 4) with spermatophore masses present on pleopods and 
gonopores were 31.6-39.4 mm. The smallest male examined which had 
spermatophores present in the vas deferens was 11.3 mm CL.
Parasites.-The rhizocephalan Galatheascus sp. was found on the abdomen of 
1 male (12.4 mm) and 4 female (11.0-19.0 mm) M. valida (Fig. 75). Two 
Galatheascus sp. were found to be infesting a 13.8 mm female simultane­
ously. There were 6 females (13-33 mm) and 2 males (29,33 mm) with 
abdominal scars indicative of recent parasitism by a rhizocephalan. The 
two males had feminized first and second pleopods. All M. valida with 
Rhizocephala or rhizocephalan scars had no visible sign of gonad develop­
ment. Moreover, in several individuals, rhizoidlike extensions of the 
parasite were present in the body cavity.
One male, 11.3 mm, was parasitized by Danalia sp., a cryptoniscid 
isopod (Fig. 75). Spermatophores were present within the vas deferens 
of the male, and the pleopods were normal.
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Munida valida is also a host for the bopyrid Aporobopyrina anomala 
Markham (1973) but none from the present collection was parasitized by 
bopyrids.
Epizoites.-Anomia sp. and the barnacle Trilasmis (Poecilasma) kaempferi 
inaequilaterale were present on the pereopods and carapace of 2 males,
32 and 39 mm.
Munidopsis aries (A. Milne Edwards, 1880)
Orophorhynchus aries A. Milne Edwards, 1880: 58.-A. Milne 
Edwards and Bouvier, 1894: 287; 1897: 111.
Munidopsis aries Benedict, 1902: 316.-Chace, 1942: 74.- 
Pequegnat and Pequegnat, 1970: 139; 1971: 5.-Mayo,
1974: 37.
Material examined.-none.
Type-locality.-Bequia, Lesser Antilles.
Distribution.-This species has been reported from the West Indies in 2864 
m and has been collected off New England at depths between 3605 and 3642 
m (Haedrich, Rowe and Polloni, personal communication).
Munidopsis bairdii (Smith, 1884)
Galacantha bairdii Smith, 1884: 356
Munidopsis bairdii Smith, 1884: 493; 1886: 649.-Faxon,
1895: 83.-Benedict, 1902: 317.-Chace, 1942: 73.- 
Pequegnat and Pequegnat, 1970: 139; 1971: 6.
Munidopsis bairdii Mayo, 1974: 36.
Material examined.-1 male, 27.4 mm, GI-74-04, Sta. 75.-1 ovigerous 
female, 32.5 mm, GI-74-04, Sta. 87.-2 males, 12.8, 26.8 mm, 2 ovigerous 
females, 25.6, 31.0 mm, GI-74-04, Sta. 96.-1 male, 22.8 mm, 1 female,
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17.8 mm, E-6-75, Sta. 20.-1 male, 24.4 mm, D-2-74, Sta. 6B.-1 male, 31.0 
mm, GI-76-01, Sta. 55.-6 males, 14.0-29.0 mm, 3 females, 17.4-28.0 mm, 4 
ovigerous females, 28.2-33.0 mm, GI-75-08, Sta. 35.-1 male, 30.0 mm, 1 
ovigerous female, 34.8 mm, GI-75-08, Sta. 34.
Type-locality.-off Virginia.
Distribution.-This species has been reported from the western North 
Atlantic off Virginia at 2695 m. It has recently been collected off New 
England at depths of 1919-2626 m (Haedrich, Rowe and Polloni, personal 
communication). Individuals from the present study were caught at depths 
of 2125 (3.2°C) to 2933 m (2.3°C) between 36°33.2'N, 74°01.7'W and 
37 08.6'N, 73°57.6'W. Thirteen of the 24 individuals collected were 
taken at 2933 m. There was, however, no apparent significant relation 
between abundance and depth of capture (F = 1.119, df 4/36).
Reproduction.-Ovigerous females (30.7 mm x CL) were significantly larger 
than males (23.6 mm x CL) and other females (22.3 mm 5c CL) (F = 6.28, 
df 2/22). The sex ratio of M:F was 1:0.9 which is not significantly 
different from 1:1.
Ovigerous females first occurred at 25 mm (Fig. 76) and were col­
lected in September and November only. Two individuals had spent gonads in 
November. The fecundity of ovigerous females ranged from 71 in a 32.5 mm 
individual to 90 eggs in another 32.5 mm individual. The average diameter 
of the eggs was 2.84 mm. The gravid ovary of an ovigerous female (34.8 
mm CL) contained 130 ova, with an average diameter of 2.65 mm. No 
non-ovigerous females with advanced development ovaries were collected.
Spermatophores were present in the vas deferens of males as small 
as 12.8 mm. Males with sperm exuding from the gonopore ranged in size 
from 12.8 to 27.4 mm.
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Figure 76. Length frequency distribution of the most common Munidopsis 
spp. collected by otter trawl survey in the Middle Atlantic 
Bight.
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Munidopsis bermudezi Chace, 1939 
Munldopsis bermudezi Chace, 1939; 46; 1942: 73, 83-85.- 
Sivertsen and Holthuis, 1956: 44.-Pequegnat and 
Pequegnat, 1970: 139, 145; 1971; 5, 22.
Munidopsis Murray and Hjort, 1912: 420.
Material examined.-1 male, 33.5 mm, GI-74-04, Sta. 86.-1 ovigerous female,
33.5 mm, GI-75-08, Sta. 35.-1 ovigerous female, 25.5 mm, GI-76-01, Sta. 55. 
Type-locality.-off south coast of Cuba, 2434-3020 m.
Distribution.-This species has been reported from off the coast of Cuba 
(Chace, 1939), from south of the Azores (Sivertsen and Holthuis, 1956) 
and from the northwest and northeast Gulf of Mexico (Pequegnat and 
Pequegnat, 1970). Mayo (1974) reports M. bermudezi from the Bahamas and 
north of the Virgin Islands at depths of 2750 and 5180 m respectively. 
Laird, Lewis and Haefner (1976) noted presence of 2 individuals at 2620 
and 2955 m south of Norfolk Canyon off the coast of Virginia. The known 
depth range of this species is 2400 to 5180 m (Mayo, 1974).
Reproduction.-The fecundity of a 27.5 mm ovigerous female was 75 eggs 
(Chace, 1942).
Parasites.-Mayo (1974) reports that a female M. bermudezi collected north 
of Virgin Islands was parasitized by rhizocephalans of the family 
Peltogastridae, probably an undescribed species of Cyphosaccus Reinhard, 
1958.
Munidopsis crassa Smith, 1885 (Fig. 77)
Munidopsis crassa Smith, 1885: 494-496; 1886: 645-647.- 
A. Milne Edwards and Bouvier, 1894: 275; 1899: 82.- 
Sivertsen and Holthuis, 1945: 46, 47.-Benedict,
1902: 276, 318.-Chace, 1942: 73.-Murray and Hjort,
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Figure 77. Munidopsis crassa, dorsal view of ovigerous female, GI-76-01, 
Sta. 24.
m m
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1912: 62 ("chalk-coloured crab").-Doflein and Balss,
1913: 176, 177.-Gordon, 1955: 237-245.-Zariquley 
Alvarez, 1968: 268-271.-Miyake and Baba, 1970: 93-94.-
Pequegnat and Pequegnat, 1970: 139; 1971: 5, 18-19.-
Fowler, 1912: 574.
Munidopsis Munidopsis crassa.-Bouvier, 1922: 47-48.-Nobre,
1936: 117.
Material examined.-1 ovigerous female, 33.0 mm, GI-76-01, Sta. 24.
Type-locality.-off the east coast of the United States (36°N) at 4710 m.
Distribution.-This species is known from the Atlantic Ocean off the east
coast of the United States between 36 and 41°N (Smith, 1885), in the 
Colombian and Yucatan Basins (Pequegnat and Pequegnat, 1971), and in the 
eastern Atlantic from the Bay of Biscay (Sivertsen and Holthuis, 1956), 
off the Azores (A. Milne Edwards and Bouvier, 1899) and off the Canary 
Islands (Gordon, 1955). The reported depth range of the species is 2532 
to 4795 m (Mayo, 1974). The specimen represented in the present collec­
tions was taken at 2650-2700 m (36°59.2'N; 73°43.4'W).
Remarks.-A comparison of the ovigerous female (Fig. 77 and 78) collected 
during this study with the holotype of M. crassa (USNM No. 8563) revealed 
some interesting morphological variations between the two. These differ­
ences were not distinct enough to merit a new species designation based 
on one specimen and are discussed here as variations within the species, 
M. crassa. Intraspecific sexual variations in curvature of the rostrum 
and ocular spination have been mentioned by Bouvier (1922) for M. crassa.
The differences between the specimens are as follows: 1) the
rostrum of the ovigerous specimen is more upturned, narrower and bears 
minute spines along the lateral ventral edges, whereas the rostrum of the
243
Figure 78. Munidopsis crassa, ovigerous female, GI-76-01, Sta. 24: 
A) lateral view of carapace x 1.5; B) right antennal 
peduncle, dorsal view x 3; C) right third maxilliped, 
lateral view x 1.5; D) right antennule, lateral view x 
3; and E) right cheliped, dorsal view x 2.
B. D. 
E. 
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M. crassa holotype is smooth and broad at the base with a stronger 
rostral carina; 2) the specimen lacks a postantenna.1 spine on the anterior 
margin of the carapace whereas the M. crassa holotype has a postantennal 
spine; 3) the posterior margin of the carapace is nearly straight in the 
ovigerous specimen whereas that of the M. crassa holotype is sinuous. 
Furthermore, the double-crested edges of the posterior margin of the 
carapace in the ovigerous specimen are not sharply crenulated as in the 
M. crassa holotype; 4) the carapace of the ovigerous specimen is less 
spinose but has more nearly parallel transverse ridges than the M. crassa 
holotype; 5) the ovigerous specimen lacks an outer eye spine on the 
cornea whereas a minute spine is present on the outer side of the cornea 
of the M. crassa holotype. The presence of this spine on M. crassa 
appears to be a variable character as noted by Sivertsen and Holthuis 
(1956). The ratio of corneal diameter to the inner eye spine length is 
1:1 for the M. crassa holotype but is 1:1.3 in the ovigerous specimen.
A specimen labeled M. crassa (USNM No. 10803, ovigerous female) also 
differed morphologically from the holotype and the ovigerous female from 
the present collection. The USNM specimen differs from the holotype 
of M. crassa by having: 1) a narrow rostrum lacking spines and only
slightly carinate; 2) no postantennal spines; 3) a carapace less spinose 
than that of the holotype. Specimen No. 10803 also differs from the 
ovigerous female in the present collection by having: 1) a nearly hori­
zontal rostrum without lateral rostral spinules; 2) a carapace that is 
less spinose and lacks setation; 3) a single anterolateral spine without 
accessory spinules; and 4) an outer eye tubercle.
Parasites.-Mayo (19 74) reported that a female specimen from southern 
Bahama Islands was parasitized by peltogastrid rhizocephalans of the
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genus Cyphosaccus, which may be undescribed.
Munidopsis curvirostra Whiteaves, 1874 
Munidopsis curvirostra Whiteaves, 1874: 212.-Smith, 1882:
21.-Benedict, 1902: 319.-Chace, 1942: 75.-Pequegnat 
and Pequegnat, 1970: 140.-1971: 6.-Mayo, 1974: 34.
Material examined.-2 ovigerous females, 12.4, 10.0 mm, E-2-74, Sta. 39.- 
1 male, 11.0 mm, E-2-74, Sta. 30.-1 male, 10.7 mm, 1 ovigerous female,
10.5 mm, E-2-74, Sta. 33.-1 male, 9.0 mm, 1 ovigerous female, 12.2 mm,
E-2-74, Sta. 34.-1 ovigerous female 14.0 mm, GI-74-04, Sta. 96.-1 male,
11.3 mm, 1 female, 13.3 mm, 3 ovigerous females, 11.3-13.0 mm, GI-74-04, 
Sta. 95.-1 ovigerous female, 13.4 mm, GI-74-04, Sta. 105.-1 male, 8.4 mm, 
GI-74-04, Sta. 83.-1 male, 12.5 mm, GI-74-04, Sta. 85.-1 male, 10.5 mm, 
GI-74-04, Sta. 86.-4 ovigerous females, 11.0-15.0 mm, GI-74-04, Sta. 97.- 
1 male, 12.2 mm, E-6-75, Sta. 26.-2 males, 7.8, 9.2 mm, GI-75-08, Sta. 31.-
1 male, 11.5 mm, 1 ovigerous female, 10.6 mm, GI-75-08, Sta. 29.-1 male,
12.0 mm, GI-76-01, Sta. 52.-1 male, 11.2 mm, 1 ovigerous female, 10.0 mm, 
GI-76-01, Sta. 54.-1 ovigerous female, 12.0 mm, GI-76-01, Sta. 28.-1 male,
11.0 mm, 1 female, 8.5 mm, CI-73-10, Sta. 95.-2 males, 11.0 mm, 1 oviger­
ous female, 12.0 mm, CI-73-10, Sta. 92.-1 ovigerous female, 13.8 mm, 
CI-73-10, Sta. 84.
Type-locality.-east coast of North America.
Distribution.-Munidopsis curvirostra has been reported off the east coast 
of the United States between 35°45.23'N, 74°31.25'W and 41°53'N, 65°35'W 
at depths of 135 to 2322 m. Individuals from the present study were col­
lected between 36°09.2'N, 74°18.9'W and 38°50.5'N, 72°32.5'W at depths of 
636 (4.8°C) to 2200 m (3.1°C). There was no apparent relation between 
abundance and depth of capture (E = 2.763, df 12/130). Squires (1965)
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noted occurrence of M. curvirostra off Newfoundland at depths of 245 to 
770 m and temperatures of 1.5°to 3.6°C.
Reproduction.-Analysis of variance and Scheffe's multiple mean comparison
test showed ovigerous females (12.3 mm x CL) were significantly larger
than males (10.6 mm x CL); however, other females (10.9 mm x CL) did not
differ significantly in size from males and ovigerous females (F = 4.815,
df 2/33). The sex ratio of M:F was 1:1.3 which was not significantly
2
different from unity (X = 0.432). One non-ovigerous female (13.0 mm) 
had advanced ovaries in November. Females were ovigerous at 10 mm (Fig.
76) and were present in samples from January, April, May, September and 
November. Squires (1965) found most females were ovigerous in March 
(based on 8 females). He also noted that all ovigerous and large 
non-ovigerous females had ovaries that contained large ova.
Fecundity ranged from 5 eggs in a 10.5 mm ovigerous female to 52 in 
a 13.0 mm ovigerous female. The average diameter of eggs was 1.4 mm.
Males with spermatophores exuding from the gonopore ranged in size 
from 9.2 to 12.5 mm. Spermatophores were present in the vas deferens of 
the smallest male collected (7.8 mm) which agrees with Squire's (1965) 
observations of male maturation at 8 mm.
Munidopsis polita (Smith, 1883)
Anoplonotus politus Smith, 1883: 50-55.-A. Milne Edwards 
and Bouvier, 1894: 283.-Verrill, 1885: 558.
Munidopsis polita.-Benedict, 1902: 276. 324.-Pequegnat
and Pequegnat, 1970: 140, 155, 1971: 6, 21.-Doflein 
and Balss, 1913: 175.-Chace, 1942: 75.-Fowler, 1912:
575.
Material examined.-none.
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Type-locality.-east coast of the United States off Martha's Vineyard 
(40°N).
Distribution.-This species has been reported from the east coast of the 
United States off Martha's Vineyard (Smith, 1883), from the Straits of 
Florida (Mayo, 1974) and the northwest Gulf of Mexico (25 to .27 N) in the 
Caribbean along the north coast of South America, from east of Nicaragua 
(15 02'N, 81 05'W) and off Guadeloupe in the Lesser Antilles (Pequegnat 
and Pequegnat, 1971). The known depth range for the species is 129-860 
m (Mayo, 1974).
Munidopsis rostrata (A. Milne Edwards, 1880)
Galacantha rostrata A. Milne Edwards, 1880: 52.-Smith, 1882:
21; 1884: 355.-A. Milne Edwards and Bouvier, 1894: 271,
322;-1897: 60-63; 1900: 308-311.-Faxon, 1893: 180; 1895:
78-79.-Alcock, 1901: 275,-Stebbing, 1908: 20.-Benedict,
1902: 304-305.-Hansen, 1908: 35-36.-Fowler, 1912: 575-
576.-Doflein and Balss, 1913: 174.-Perez, 1927: 285.- 
Barnard, 1950: 494.-Haig, 1955: 39-40.-Tirmizi, 1966:
206-209.-Kensley, 1968: 284, 292.
Galacantha talismanii Filhol, 1885.-Perrier, 1886: 295, 341.
Galacantha talismanii Henderson, 1888: 167.
Galacantha bellis Henderson, 1885: 418.-Henderson, 1888: 167- 
,168.-Murray, 1895: 1129.
Galacantha areolata Wood-Mason and Alcock, 1891: 200.-Alcock 
and Anderson, 1894: 173.
Galacantha investigatoris Alcock and Anderson, 1894: 173.- 
Benedict, 1902: 304.
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Galacantha rostrata var. Investigatoris Alcock, 1901: 275,
276-277.
Galacantha faxonl Benedict, 1902: 304.
Munidopsis rostrata.-Smith, 1885: 493; 1886: 649.-Chace, 1942:
72, 75-76.-Pequegnat and Pequegnat, 1970: 138; 1971: 4.- 
Miyake and Baba, 1970: 95.
Material examined.-1 female, 15.6 mm, D-2-74, Sta. A2.-1 male, 26.4 mm,
1 female, 10.4 mm, E-2-74, Sta. 6.-2 males, 16.4, 27.3 mm, 1 ovigerous 
female, 30.0 mm, E-2-74, Sta. 33.-1 female, 16.7 mm, E-2-74, Sta. 30.- 
4 males, 16.0-27.3 mm, 3 ovigerous females, 27.7-34.3 mm, E-2-74, Sta. 34.- 
1 male, 22.0 mm, 2 ovigerous females, 28.7, 34.6, E-2-74, Sta. 35.-8 
males, 11.7-29.5 mm, 3 females, 12.5-28.5 mm, 2 ovigerous females, 26.5,
32.0 mm, E-2-74, Sta. 39.-4 males, 18.0-27.0 mm, E-2-74, Sta. 41.-2 males,
22.2, 25.5 mm, CI-73-10, Sta. 92.-9 males, 12.8-33.5 mm, 1 female, 17.4mm, 
8 ovigerous females, 28.3-34.0 mm, GI-74-04, Sta. 95.-13 males, 18.5-30.5 
mm, 5 females, 15.0-36.4 mm, 8 ovigerous females, 23.8-32.7 mm, GI-74-04, 
Sta. 96.-2 males, 27.3, 29.0 mm, 3 females, 23.3-26.5 mm, 3 ovigerous 
females, 27.5-30.1 mm, GI-74-04, Sta. 75.-1 male, 19.8 mm, 2 females,
25.5, 31.3 mm, 1 ovigerous female, 36.0 mm, E-6-75, Sta. 19.-2 males,
27.2, 29.5 mm, 1 female, 13.5 mm, 4 ovigerous females, 29.9-35.3 mm,
E-6-75, Sta. 20.-1 female, 10.4 mm, E-6-75, Sta. 42.-1 male, 22.4 mm, 2 
females, 17.6, 20.7 mm, E-6-75, Sta. 38.-1 male, 21.7 mm, E-6-75, Sta.
41.-3 males, 22.8-30.3 mm, 2 females, 13.6 mm, 1 unmeasurable, E-6-75,
Sta. 40.-1 female, 27.6 mm, GI-75-08, Sta. 34.-4 males, 24.3-28.8 mm, 6 
females, 17.1-32.3 mm, 5 ovigerous females, 26.3-31.5 mm, GI-75-08, Sta. 
33.-2 males, 27.5, 27.8 mm, 1 ovigerous female, 27.8 mm, GI-76-01, Sta. 
25.-5 males, 23.2-57.0 mm, 1 female, 45.4 mm, 3 ovigerous females, 30.6-
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33.5 mm, GI-76-01, Sta. 27.-6 males, 17.2-27.4 mm, 4 females, 16.4-27.3 
mm, GI-76-01, Sta. 28.-1 male, 16.0 mm, 1 female, 26.0 mm, GI-76-01, Sta. 
54.
Type-locality.-off Bequia, Lesser Antilles, in 2912 m of water. 
Distribution.-Munidopsis rostrata occurs in the western Atlantic from off 
New Jersey (Smith, 1882, 1884, 1886) to Bequia in the Lesser Antilles 
(A. Milne Edwards, 1880), the coast of Colombia and Tobago (Mayo, 1974); 
in the southeast Gulf of Mexico, off Cuba (Chace, 1942); in the eastern 
Atlantic off Morocco and off South Africa (Stebbing, 1908; Barnard, 1950; 
Kensley, 1968); in the Arabian Sea (Alcock and Anderson, 1894) and Bay of 
Bengal (Wood-Mason and Alcock, 1891), off the Banda Islands in the 
Moluccas (Henderson, 1888); in the eastern Pacific off the Galapagos 
Islands (Faxon, 1895) and off Valparaiso, Chile (Henderson, 1885). The 
reported bathymetric range of the species is 1620 to 3240 m. Individuals 
from the present study were collected between 35°17.5'N, 74°45.8rW and 
39°10.0'N, 71°50.5'W at depths from 1876 (3.5°C) to 2767 m (2.5°C) (Fig. 
73). There was no apparent relation between abundance and depth of cap­
ture (F = 2.329, df 5/42) or between size of M. rostrata and depth 
2
(r = 0.026). Munidopsis rostrata was the most abundant species of 
Munidopsis encountered in the present study area. Similarly, Haedrich, 
Rowe and Polloni (personal communication) found it to be the most abun­
dant Munidopsis on the slope off New England and reported captures of 35 
individuals in 11 trawls between 1919 and 3934 m.
Reproduction.-Ovigerous females (30.6 mm x CL) were significantly larger 
than other females (22.8 mm "x CL) and males (24.8 mm x CL) (F = 19.35, 
df 2/149) but there was no size difference between females and males.
The overall sex ratio for M:F was 1:1.1.
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Ovigerous females were noted at sizes >_ 23 mm (Fig. 76) and occurred 
during every month of collection except May-June (Table 36). Spent 
gonads containing atretic ova were evident among ovigerous females in 
April (n = 5) and November (n = 1). Non-ovigerous females had advanced 
ovaries in January (n = 1) and November (n = 1).
The smallest size non-ovigerous female in which advanced stage 
ovaries occurred was 20 mm. The fecundity of M. rostrata ranged from 23 
eggs in a 26.5 mm individual to 156 in a 33.5 mm individual, with the 
average egg diameter 2.85 mm.
Spermatophores were observed in the vas deferens of male M. rostrata 
as small as 12.8 mm SCL. Males with spermatophores exuding from the 
gonopores ranged from 16 to 29 mm and were present during November, 
January, April and May-June samples (Table 36). These spermatophore 
masses were frequently present on the modified first and second pleopods 
of the male, as well as exuding in "strings" from the gonopores.
Parasites.-A male and a female epibranchial bopyrid, thought to be an 
undescribed genus (J. Markham, personal communication) were found on a 
36.8 mm female Munidopsis rostrata. The ovary of the female appeared to 
be spent. This represents the first record of M. rostrata as a host for 
bopyrids.
The rhizocephalan parasites Lernaeodiscus sp. (Ill) and Cyphosaccus 
sp. (II) were also noted on M. rostrata (Fig. 75). Lernaeodiscus sp.
(Ill) occurred on the abdomens of two males (27.3 and 25.5 mm SCL). The 
pleopods of these males were normal and the vas deferens of both indivi­
duals contained spermatophores. Six females (25.5-32.3 mm) were 
parasitized by Lernaeodiscus sp. (III). The gonad condition of the 
females was immature. Cyphosaccus sp. (II) occurred on a 30.0 mm female.
Ta
bl
e 
36
.
2 5 1
42
4J
PO
e
42o
cdQ)
oM-t
X
CD
CO
torQ
CO
4->
cdSH•M
CO
ou
cn
ex0 ra 
•H 
P
1
4-»
§
aM(UPh
> .
r—1 0 0 0 0 O m NT 00 00
P CO CN CO
CD
P
P
►o c o LT) CO o o i—1 i n
I r*- CO CN
cd
g
i—i
•H O i—I LO 0 0 m m
U CN vO UO CN rH
P *
<
u
CO <1* 0 0 ON r - vD m
P rH IT) rH CN
a
cO
Sh
CD
• § < r \ D o> G >
CD CN < t i—i CO i—I
>
O
53
M
<D
* 9
e
CD LO o m rH NT
J-l CN CO
ex
CD
c n
CO CD
CD rH
U CO
O B
42 CD CD
a pH rH
o Cd
u CO 0
cO p <D
S o PH
C p
CD CD u
Q) CX W) <D CD
i—1 CO •H X i—1
cd > u cd
g 42 O CO O e
4-4 P <D
QJ •H bO CD O CD PH
N 5  P N U N
•H •H •H CD •rH u
CO CD CD rd cn 0 0 cn CD
i—1 «H p •H 42
Q) CO cd X aj > CD 4J
i—! g g  CD rH O rH o
& CX CX0 SN 6N e SN B •^2
cd p cO
cn cn cn
252
There was no gonad visible in this female.
A male (29.0 mm) and a female (31.3 mm) were also noted with "scars'' 
on the abdomens, indicative of the point of stalk attachment by a 
rhizocephalan. The gonad of the male was well developed while that of 
the female was immature. Mayo (1974) reported a small rhizocephalan, 
tentatively identified as Sacculina sp., attached beneath the second 
abdominal segment of a male specimen from off Tobago.
Munidopsis serratifrons (A. Milne Edwards, 1880)
Galathodes serratifrons A. Milne Edwards, 1880: 55.
Munidopsis serratifrons Henderson, 1888: 149-150.-A. Milne 
Edwards and Bouvier, 1894: 275, 1897: 78-80.-Benedict,
1902: 277, 326.-Chace, 1942: 73, 85-86.-Pequegnat and 
Pequegnat, 1970: 139, 155-156, 1971: 5.-Young, 1900: 
407.-Doflein and Balss, 1913: 175, 176, 178.
Material examined.-none.
Type-locality.-off Dominica, 609 m.
Distribution.-This species occurs in the western North Atlantic off 
Bermuda (Henderson, 1888) to Dominica, from the Bahamas (Mayo, 1974) and 
Cuba (Benedict, 1902: Chace, 1942), in the southeast Gulf of Mexico 
(Pequegnat and Pequegnat, 1970) and off Yucatan (Mayo, 1974) from about 
604-1908 m (Mayo, 1974).
Munidopsis similis Smith, 1885 
Munidopsis similis Smith, 1885: 496, 1886: 647-649.-A. Milne 
Edwards and Bouvier, 1894: 275.-Benedict, 1902: 276,
326.-Chace, 1942: 73.-Pequegnat and Pequegnat, 1970:
139; 1971: 7.-Doflein and Balss, 1913: 176-177.
Material examined.-2 males, 15.5, 21.2 mm, GI-76-01, Sta. 25.
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Type-locality.-off the east coast of the United States (latitude 39°46'N, 
longitude 70°14rW) at 1940 m.
Distribution.-This species has been reported off the east coast of the 
United States (Smith, 1885, 1886) and in the Caribbean Sea off St. Vincent 
and south of Hispaniola (Mayo, 1974). The specimens from the present 
study were collected at 37°17.9'N, 73°53.2'W in 2291 m (3.2°C) of water. 
Haedrich, Rowe and Polloni (personal communication) caught 11 specimens 
off New England at depths between 1919 and 2614 m. The reported depth 
range for the species is 1885-2628 m (Mayo, 1974).
Reproduct ion.-The 16.7 mm CL holotype had a fecundity of 24 eggs, 
measuring 2.7 by 2.9 mm (Smith, 1885).
Munidopsis sundi (Sivertsen and Holthuis, 1956 
Munidopsis sundi Sivertsen and Holthuis, 1956: 44.-Pequegnat 
and Pequegnat, 1971: 22.-Mayo, 1974: 37.
Material examined.-1 female, 23.0 mm, Sta. 35, GI-75-08.
Type-locality.-south of the Azores, 2615 m.
Distribution.-This species has been collected south of the Azores in 2615 
m (Sivertsen and Holthuis, 1956), in the Caribbean Sea (Colombian Basin) 
in 4151 m of water, and in the northwest Gulf of Mexico at depths of 3254 
m (Pequegnat and Pequegnat, 1971). Within the Middle Atlantic Bight 
(36 57.9'N, 73°31.5'W), M. sundi was collected at 2933 m.
Family CHIROSTYLIDAE 
Eumunida picta Smith, 1883 
Eumunida picta Smith, 1883: 44; 1886: 650.-Milne Edwards and 
Bouvier, 1894: 308-310; 1900: 364.-Gordon, 1930: 742.- 
Benedict, 1902: 334.-Chace, 1942: 3-4.-Pequegnat and
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Pequegnat, 1970: 162.
Material examined.-1 female, 9.5 mm, E-2-74, Sta. 14.-2 males, 8.4, 17.8 
mm, E-2-74, Sta. 16.-1 female, 33.5 mm, CI-73-10, Sta. 44.-2 males, 17.7,
40.0 mm, 2 females, 14.6, 34.0 mm, CI-73-10, Sta. 78.-1 female, 22.0 mm, 
GI-74-04, Sta. 68.-4 males, 43.5-43.0 mm; 2 females, 35.0, 36.4 mm; 3 
ovigerous females, 37.8-42.5 mm, GI-74-04, Sta. 104.-2 males, 46.6, 49.0 
mm; 2 females, 37.6, 40.0 mm, GI-74-04, Sta. 100.
Type-locality.-off Martha's Vineyard and off Delaware Bay.
Distribution.-This species is known along the east coast of the United 
States from Massachusetts to Florida and has been taken off the north 
coast of Cuba (Chace, 1942). The depth range reported for this species 
is 234 to 522 m. Specimens from the present study were collected between 
36°40.4'N, 74°40.0'W and 37°05.0'N, 74°39.5'W at depths of 248 (9.8°C) to 
613 m (5.0°C). There was no apparent relation between abundance of the 
species and depth of capture.
Reproduction.-Males (33.1 mm x” CL), females (29.2 mm x CL) and ovigerous 
females (39.5 mm x CL) did not differ significantly in size (F = 1.685, 
df 2/37). Ovigerous females were >_ 37 mm (Fig. 79) and were collected 
only in November.
No gonad was visible in males < 34 mm. In larger individuals, 
however, the vas deferens was packed with spermatophores. One male, 49.0 
mm had sperm exuding from the gonopores.
Epizoites. -Five individuals (3d7, 2 £) ranging from 36.4-49.0 mm were 
fouled with Trilasmis inaequilaterale.
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Figure 79. Length frequency distribution of the chirostylid, Eumunida 
picta, collected during otter trawl surveys in the Middle 
Atlantic Bight.
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Discussion
The galatheoidean decapods discussed in this paper represent only a 
portion of the total number of species known from the western North 
Atlantic. Mayo (1974) reports that 50 species of Munidopsis occur within 
the western North Atlantic, while Chace (1942) lists thirty species of 
Munida, Eumunida picta is the only member of that genus which occurs 
within these waters (Pequegnat and Pequegnat, 1970). Distributional 
records from Chace (1942), Pequegnat and Pequegnat (1970, 1971) and Mayo 
(1974) indicate that the Galatheidae have a predominantly tropical 
affinity. Thirty-nine species (78%) of Munidopsis (Table 37) and twenty 
(67%) Munida spp. (Table 38) have been reported solely from tropical 
waters (Florida to Rio de Janeiro, the Gulf of Mexico, Caribbean, Bahamas, 
Straits of Florida and Bermuda) of the western North Atlantic.
Munidopsis rostrata is the only galatheid that has been reported from all 
oceans. Three galatheids are found in both the Atlantic and Indian 
Oceans and there are seven amphi-Atlantic species of Munida and Munidopsis. 
The amphi-Atlantic Munidopsis represent six of the deepest dwelling species 
(Mayo, 1974). Munidopsis bairdi and M. curvirostra are the only species 
that have been reported exclusively from temperate waters of the western 
Atlantic, north of Virginia. Eight galatheids occur in both temperate 
and tropical waters of the western North Atlantic. It is possible that 
further offshore collecting in waters north of Florida will reveal pre­
sence of galatheid species that have previously been reported only under 
tropical waters. Laird, Lewis and Haefner (1976) speculated that rare 
galatheids may be present normally within the Chesapeake Bight and that 
the probability of their detection has been increased by intensive 
sampling in the vicinity of Norfolk Canyon as compared to other areas of
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the continental slope between North Carolina and Florida.
The bathymetric distribution of the galatheids is somewhat segre­
gated, since most Munidopsis spp. occur below 500 m. The only species 
°f Munidopsis which were abundant enough to be considered dominant within 
the present study area are M. curvirostra and M. rostrata. Munidopsis 
curvirostra is a eurybathic species that occurs from 636 to 2642 m. It 
Is most abundant at depths below 1400 m. Munidopsis rostrata is an exclu­
sively deep-sea species and was collected at depths > 1800 m. The maximum 
abundances of these species overlap at depths between 1800-2199 m, but 
M. rostrata continues to be abundant at depths > 2199 m while the abun­
dance of M. curvi rostra tapers off at these greater depths. The other 
species of Munidopsis collected during the present study are exclusively 
deep-sea species and are less abundant. Of these, M. similis is the only 
species which has been reported at depths shallower than 2000 m. The 
other spec I es, M. baj rd_U , M. bermudezi . M. crassa and M. sundi are 
apparently confined to great depths which may partly account for their 
rati tv within collections from the Middle Atlantic Bight.
Mutt i_d a spp. t.-nd to occur at shallower depths than Munidopsis and 
were col looted a imi nit out irelv from the continental shelf and upper slope, 
'’.spiecn a r and i’ef] ue gnu t < 10 70) noted that Hun i da populations within the 
oil f Mcsi.o are genera 1 1 v associated with moderately deep carbonaceous
iso; with t«-iueiv.-!v high t emperat urea. Mun Ida Iris iris and 
i a re abundant species which occur on the continental shelf and
out im-jit a! slipe down to co. 400 m. The depth ranges and depths of maxi- 
■»»«« obue.dutt- c i? t he«r 'species coincide (see fig. 71)); however,
M. I, ! .sin in v./ f he Most dominant, spec I e« of galatheid collected
? f ••! Mf Mb' At Last ic h i gh e . (orcejtjp also occurs within the
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depth range of M. i_. iris and M. longipes but is apparently very rare 
north of Cape Hatteras. The two deeper dwelling species of Munida col­
lected were M. valida and M. microphthalma. Munida valida is eurybathic 
with a depth range of 313-1823 m and is most abundant at depths of 400-999 
m- Munida microphthalma is much less abundant and occurs sporadically 
from 750-1698 m.
In addition to having segregated bathymetric distributions, Munida 
spp. were generally more abundant than Munidopsis within our collections, 
with the most abundant species being Munida iris iris. Pequegnat and 
Pequegnat (1970) noted that they also collected more specimens of Munida 
than Munidopsis and suggested that these disproportionate numbers might 
be due to avoidance of the dredge by Munidopsis through burrowing. In 
relation to this hypothesis, perhaps it is significant that the captures 
of Munidopsis bermudezi, M. crassa and M. sundi were made during hauls in 
which the net was filled with mud, indicating bottom contact. If 
Munidopsis spp. do indeed burrow, this might also explain their apparent 
rarity through avoidance within collections in the western North Atlantic.
Although there is little evidence to elucidate breeding patterns 
within the Galatheoidea, some general remarks concerning reproduction 
within this group can be made. Specifically, Munida and Eumunida produce 
a large number of small eggs, whereas the deeper dwelling Munidopsis pro­
duce a few large eggs. This difference in fecundity and egg size may be 
related to development and bathymetric distribution of the larvae. 
Unfortunately, information concerning larvae of these species is based on 
speculation since the larval development of Munida and Munidopsis from 
the western Atlantic is still unknown (Gore, 1979). Gurney (1942) found 
larval development to be abbreviated in Muniopsis tridentata, an eastern
2 6 3
Atlantic species, and related this to the greater amount of yolk stored 
«in large eggs. Fage and Monod (1936) implied advanced development in the 
cave dwelling Munidopsis polymorpha. This species, like deep-sea 
Munidopsis, produces a few extremely large eggs. Based on the size of 
these eggs, one may hypothesize that the young of deep-sea Munidopsis are 
advanced in development inside the egg and hatch into a form similar to 
the adult. If the advanced larvae produced by Munidopsis remain in the 
bathymetric habitat of the parent as Thorson (1950) suggests, then an 
adaptive advantage similar to that described for glyphocrangonid shrimp 
(Section II, Part 1) is present. For Munidopsis, large eggs, abbreviated 
development and a demersal larval existence may enhance larval survival 
and be of assistance in the propagation of the species. Munida and 
Eumunida, however, most likely hatch pelagic larvae which require com­
plete metamorphosis to attain the adult form. Gore (1979) suggests that 
development of Munida is normal with four to five zoeal stages. These 
larvae probably develop in surface waters where food sources are greater 
but mortality is increased. Thus, based on fecundity and egg size, it 
appears that two modes of breeding may exist among Galatheoidean 
Crustacea: The first which appears to be characteristic of Munida and
Eumunida involves production of many small pelagic eggs that develop in 
surface waters; the second which appears to be characteristic of 
Munidopsis involves production of a few large eggs that develop into 
advanced larvae which remain within the bathymetric realm of the parent.
Part 6. Some Aspects of the Biology of Deep-sea Lobsters of the Family
Polychelidae (Crustacea, Decapoda) from the Western North Atlantic
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Introduction
The Polychelidae are the only extant members of the superfamily 
Eryonoidea, a group represented in fossil records from the mid-Triassic 
period (Glaessner, 1969; Firth and Pequegnat, 1971). The family is cur­
rently placed by Glaessner (1969) within the Infraorder Macrura, along 
with the spiny lobsters (Palinuridae) and the shovel-nosed lobsters 
(Scyllaridae). Although the Polychelidae are not of commercial impor­
tance, interest in these lobsters dates back to 1888 when Bate discussed 
uniqueness of the family because its members lack eyes and are related to 
forms thought to be extinct since the Mesozoic. In addition, some species 
live at extreme depths. Since that time, Andrews (1911) indicated the 
occurrence of external spermatophores and discussed sperm transfer among 
male and female polychelids; Santucci (1933) and Bernard (195'3) suggested 
that Polycheles typholops performs reproductive migrations up slope; and 
Firth and Pequegnat (1971) investigated taxonomic relationships of the 
entire family Polychelidae as well as certain aspects of their biology.
Otter trawl collections of Polychelidae made by the Virginia 
Institute of Marine Science on the continental slope near Norfolk Canyon, 
off eastern U.S.A. from 1973 to 1976, confirmed their importance as ben- 
thic slope crustaceans. In this study, I give new biological information 
on this interesting group of decapods that has come to light as a result 
of these collections.
Methods and Materials
Polychelidae were collected during eight seasonal cruises from June 
1973 to January 1976 in the Middle Atlantic Bight (33°33,-38°52,N). Tows 
were made either with a 13.7 m or 9.1 m (head-rope) semi-balloon four-seam
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otter trawl for 0.5-h at depths shallower than 2000 m and 1-h in water 
deeper than 2000 m (see Musick, Wenner, and Sedberry, 1975 for detailed 
gear description). A precision depth recorder determined mean water 
depth every 3 min after the trawl hit bottom for 0.5-h tows and every 6 
min for 1-h tows. Bathythermographs or reversing thermometers recorded 
bottom temperatures. Analyses of relative abundance did not include sam­
ples from tows in which the net tore, failed to reach bottom, or became 
twisted during a tow, but these samples were used in length frequency 
distributions and reproduction analyses.
All specimens were identified by the author from Firth and Pequegnat's 
(1971) key to the Polychelidae. Short carapace length (SCL), i.e., the 
distance from the median posterior margin of the carapace to the orbit, 
was measured to the nearest millimeter.
Sex and gonad condition were recorded for all polychelids, and gonads 
representative of stages of development were obtained for histological 
examination and placed in Davidson's fixative (Humason, 1972). Validity 
of female gonad stages was determined by gross ovarian morphology, ovarian 
histology, and oocyte diameter. The longest horizontal diameter of 15 
oocytes randomly chosen from excised ovaries of each lobster was measured 
with an ocular micrometer.
Fecundity was estimated from total external egg number. I stripped 
eggs from the pleopods, placed them in a graduated tube and adjusted the 
volume to 10 ml with water. After mixing, I took three 0.5 ml aliquots 
and counted eggs from the aliquots on a gridded Petri dish. I then noted 
the degree of embryological development of eggs, similar to descriptions 
by Meredith (1952) and Allen (1966), and measured the longest horizontal 
diameter of 15 randomly chosen eggs.
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I also removed stomachs from preserved lobsters and sorted and 
identified their contents where possible. The importance of food taxa 
was then determined from their numerical abundance.
Results
Stereomastis nana (Smith)
Stereomastis nana is found in the three major oceans but not in the 
Mediterranean and Caribbean Seas or the Gulf of Mexico (Firth and 
Pequegnat, 1971). Its bathymetric distribution within the western North 
Atlantic off the east coast of the United States was reported to be 
1289-3506 m (Smith, 1884, 1887); off Greenland and Iceland, specimens 
have been taken from 1271-2271 m (Hansen, 1908).
Abundance data based on our 13.7 m otter trawl catches show that 
nana constitutes 20% by number of the total benthic decapod fauna at 
depths between 1200 and 2800 m. Its importance within the benthic 
decapod community diminishes to 0.3% at depths between 400 and 1199 m. 
Trawls within the Middle Atlantic Bight collected 459 J3. nana from depths 
of approximately 613-2642 m and temperatures of 2.4-5.0°C. Analysis of 
variance showed a significant difference (Table 39) between abundance of 
Jl* nana f°r depth intervals shown in Figure 80. Scheffe's multiple mean 
comparison test (Snedecor and Cochran, 1967) showed the mean catch rate, 
expressed as log^g (x + l)/0*5-h tow, to be significantly higher at 
depths of 1400 to 2599 m. There was no discernible change in depth 
distribution of this species with season.
There was also no apparent segregation of sex with depth since both 
male and female J3. nana occurred throughout the depth range. Chi-square 
analysis using Yates correction (Woolf, 1968) showed females and ovigerous
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females to be significantly more numerous than males at arbitrarily chosen 
depth strata of 1200 to 1999 m and 2000 to 2800 m (Tables 40 and 41).
There was no relationship between size of SL nana and depth of capture 
(F = 0.056; df = 1/460).
Males (x SCL = 22 mm), females (x SCL = 25 mm) and ovigerous females 
(x SCL = 28 mm) differed significantly from each other in size by analy­
sis of variance (Table 42) and Scheffe's multiple mean comparison test.
Sex ratios varied significantly with size, and females predominated at 
lengths over 26 mm SCL (Table 43).
Among the Polychelidae, sperm transfer is accomplished by attachment 
of spermatophores to the surface of the posterior sterna of the females 
(Andrews, 1911). Most ovigerous and non-ovigerous females larger than 23 
mm had externally attached spermatophores (Figure 81). All ovigerous 
females except five damaged individuals had spermatophores attached. It 
is probable that spermatophores from these individuals were dislodged 
during capture. Thirty-seven male S^. nana larger than 19 mm were also 
found with a hardened secretion of spermatophores projecting out of the 
gonopore at the base of the fifth pereopod (Figure 81). Ovigerous females, 
non-ovigerous females and males with external spermatophores occurred at 
all depths, with maximum numbers at 1400-2199 m. No males or females 
with external spermatophores and only one ovigerous female occurred 
deeper than 2400 m.
By examination of ovaries, I defined six stages of ovarian develop­
ment in Stereomastis spp. (Figure 82). Immature ovaries were threadlike 
and difficult to remove from the specimens because of their adherence to 
the dorsal portion of the digestive gland. In cross section, the oocytes 
appeared very small (0.05-0.2 mm; "x = 0.1 mm) with the nucleus comprising
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Table 43.
Percent males by 2 mm size interval for Stereomastis nana.
SCL (mm) No. Males No. Females % Males X2
16-17.9 6 2 75 1.12
18-19.9 21 18 54 0.102
20-21.9 42 3 93 32.08*
22-23.9 45 39 54 0.298
24-25.9 27 28 49 -
26-27.9 14 80 15 46.34*
28-29.9 - 54 0 -
30-31.9 - 49 0 -
32-33.9 - 19 0 -
34-35.9 - 5 0 -
36-37.9 - 1 0 -
38-39.9 - 2 0 -
Total 155 300 34 45.57**
* P < .05 
* * P < .01
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Figure 81. Length frequency distribution of Stereomastis nana pooled 
for all months of collection.
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Figure 82. Cephalothoracic position and relative size of the 
ovary of Polychelidae during ovarian development 
stages (dorsal view):
A. Gravid D. Resting
B. Ripening E. Immature
C. Intermediate F. Spent
OV = Ovary; DG = Digestive Gland; M = Muscle; and 
S = Stomach.
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most of the oocyte. Resting ovaries had oocytes (0.1-0.3 mm, x = 0.2 mm), 
with a large nucleus and no yolk granules (Figure 83B). The intermediate 
ovary had fewer densely packed oocytes (0.1-0.4 mm, x = 0.3 mm). A dis­
tinct basophilic nucleus with condensed chromosomes was visible in cross 
section. Yolk granules partially filled the cytoplasm. The germinative 
zone was well developed and filled with developing basophilic oocytes 
(Figure 83D) . In the ripening ovary, the oocytes were irregularly shaped 
(0.3-0.8 mm x = 0.5 mm) with the cytoplasm partially filled with yolk 
granules. There was a visible nucleus. The germinative area within the 
ovary was larger than in ripe individuals. In gravid individuals, the 
ovary occupied much of the thoracic cavity, with anterior and posterior 
horns extending laterally. The oocytes (0.5-0.9 mm diameter, x - 0.7 mm) 
were tightly packed and irregularly shaped, yet they were easily dis­
lodged from the ovary with slight probing. Histological sectioning 
revealed oocytes to be filled with yolk granules. The nucleus was 
generally not visible and the central germinative zone of the ovary was 
compressed (Figure 83C). Individuals with ovaries judged to be spent 
were usually ovigerous females. The ovaries contained a few atretic 
(0.3-0.4 mm) oocytes, but much of the ovary was filled with resting stage 
basophilic oocytes (0.1-0.2 mm) (Figure 83A).
Most non-ovigerous females smaller than 26 mm had immature and rest­
ing ovaries (Figure 84). Individuals with ripening and gravid ovaries 
first appeared at 21 mm and the percentage of females in these stages 
increased with increasing size. Approximately 58% of the 65 non-ovigerous 
females with external spermatophores were ripe. The remaining individuals 
had immature (6%), resting (9%), intermediate (11%), ripening (8%), or 
spent (8%) ovaries. A large percentage of ovigerous Si. nana 21 mm or
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Figure 83. Photomicrographs of four ovarian stages of Stereomastis 
sculpta sculpta and _S. nana. Harris hematoxylin-eosin 
stain.
A. Spent condition showing atretic (AT) oocyte surrounded 
by developing (D) oocytes. J3. nana, x52.
B. Resting ovary showing preponderance of developing
(D) oocytes. nana, xl65.
C. Gravid ovary from S^. sculpta showing compacted yolk-
filled oocytes. x52.
D. Intermediate stage ovary from nana. Note presence 
of developing (D) oocytes among more advanced oocytes 
with yolk granules (YG) present. x52.
.... .. _ ... • . .,... W.i. CUJW't -· ....... w c 'W-4+ 
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Figure 84. Percent occurrence of ovigerous and non-ovigerous Stereomastis 
nana in ovarian development stages for 5 mm size intervals.
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larger were spent but there were some ovigerous individuals with ovaries 
in each stage of development (Figure 84). In most cases, ovigerous 
females with ripening or gravid ovaries had advanced eggs (eyes and a 
discernible abdomen), corresponding to C or C+ stages designated by 
Meredith (1952). Spent individuals had eggs that were newly deposited (A 
to A+) or gastrulated (B+).
Ovigerous and other female nana with external spermatophores 
attached were found during every month of collection (Table 44). Indivi­
duals with advanced eyed (stage C-C+) eggs and egg remnants (stage D), 
indicative of imminent or recent hatching, were also collected each month. 
Similarly there were gravid and ripening females and spent ovigerous 
females present throughout the year (Fig. 85), but there was no indication 
that seasonal peaks in oviposition occurred.
The estimated number of eggs on the pleopods ranged from 1015 to 
7580 (x = 3392; n = 10) with a mean size of 0.7 mm. There was no appa­
rent relation between body size and fecundity for 10 individuals examined.
One hundred twenty-seven males (17-36 mm SCL) were examined for pre­
sence of external (protruding from gonopores) and internal (present in 
vas deferens) spermatophores. All individuals were sexually mature with 
spermatophores present within the vas deferens, and there were also some 
males at each season with spermatophores protruding from the gonopores 
(Table 44).
Analysis of stomachs from 438 S^. nana showed 89% of them were empty. 
Among the remainder, 3% contained sediment with some Foraminifera, 2% 
contained either polychaete fragments or crustacean body parts and 3% had 
unrecognizable paste. Single occurrences of fish scales (1%), shell frag­
ments (1%), and one entire fish (Myctophidae?) (1%) were also noted.
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Figure 85. Percent occurrence of ovigerous and non-ovigerous
Stereomastis nana in designated ovarian development stages 
by month of collection.
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Stereomastis sculpta sculpta (Smith)
Steraomastis sculpta sculpta, hereafter referred to as J3. sculpta, 
has a wide geographic distribution, captures having been reported from 
the Atlantic and Indian Oceans, the Arabian, Mediterranean, and Caribbean 
Seas, and the Gulf of Mexico. It has been reported off the east coast of 
America from 35°49rN-43°10TN at depths of 460 to 1568 m. It has not been 
reported from the Pacific Ocean, where it is replaced by the subspecies 
S^  sculpta pacifica (Firth and Pequegnat, 1971). Roberts (1977) found 
_S^. sculpta to be the most abundant polychelid collected by benthic skimmer 
in the Gulf of Mexico and Firth and Pequegnat (1971) confirmed it as the 
most commonly caught polychelid both in that region and in the Caribbean 
Sea. Although Firth and Pequegnat (1971) stated that J3. sculpta is one 
of the most commonly reported species in the Polychelidae and probably 
one of the most important polychelid species numerically on the continen­
tal slope, it was much less abundant than S^. nana in my Middle Atlantic 
Bight collections (Figure 80). Abundance data based on 13.7 m otter 
trawl catches showed j^ . sculpta constituted 6.5% of the total benthic 
decapod catch. Its importance diminishes at lesser and greater depths 
within its bathymetric range of 486 (5.7°C) to 2257 m (2.9°C). Analysis 
of variance showed no significant difference between abundance by depth 
interval of 115 S_. sculpta (Table 39).
The overall M:F ratio (1:1.1) and sex ratios for depths of capture 
did not differ significantly from 1:1 (Tables 40 and 41). There was 
also no apparent relationship between average size of J3. sculpta and 
depth of capture (F = 2.321; df = 2/122; P = 0.05).
Ovigerous females (x = 54 mm) were significantly larger (Table 42) 
than males (3c = 32 mm) and other females ("x = 35 mm) based on analysis of
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variance and Scheffe's multiple mean comparison.
Spermatophores occurred only on females 45 mm and larger and were 
found protruding from the gonopores of males 32 mm and larger. Ovigerous 
females were 45 mm and larger and all had attached spermatophores (Figure 
86) . Ovigerous females and most males and females with externally located 
spermatophores were found at the shoaler depths sampled; and none were 
obtained below 1199 m.
Ovarian development stages of sculpta were similar to those 
described for S^. nana. Immature gonads were found in all non-ovigerous 
females (n = 36) 37 mm and larger. Ripening and gravid individuals 
occurred only at sizes 38 mm and larger. Seven ovigerous females were 
spent and one 54 mm individual was ripening.
Since ovigerous females were obtained each month, except July (Table 
44), I conclude there is no clearly defined spawning season. Non-oviger- 
ous females with spermatophores attached occurred at all months. There 
was no relation between ovarian stage and month of capture.
Fecundity of 4 _S. sculpta varied from 10,093 to 19,080 with a mean
of 15,541 eggs having a mean diameter of 0.6 mm.
All males examined were found to have spermatophores in the vas
deferens. Males with external spermatophores were present during all 
months except January and July (Table 44).
Sixty-eight percent of 114 S^. sculpta stomachs were empty. Stomachs 
of other individuals contained sediment with Foraminifera (13%), fish 
body parts (5%), polychaete parts (3%), crustacean parts (5%) and 
unidentifiable gurry (6%).
Other Polychelid Species
Polycheles validus (A. Milne Edwards) is found in the eastern and
Figure 86. Frequency distribution of Stereomastis sculpta sculpta 
represented in catches included in this study.
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western Atlantic, the Mediterranean and Caribbean Seas and the Gulf of 
Mexico. Its distribution in the western North Atlantic extends northward 
to 42°N at 2211-2393 m (Firth and Pequegnat, 1971). My Middle Atlantic 
Bight collections recovered ten Polycheles validus at depths between 1698 
and 2337 m and temperatures of 3.8-2.9°C. Males ranged from 21-48 mm 
with spermatophores present in gonopores of two individuals, 32 and 44 mm 
in carapace length. Two females were collected, 21 and 28 mm SCL, and 
both were immature. Small catches of _P. validus are best attributed to 
its deep-living existence, having never been reported shallower than 
1280 m.
Polycheles granulatus (Faxon) has been reported from the Atlantic, 
Pacific and Indian Oceans at depths of 347 to 2505 m (Firth and Pequegnat, 
1971). Captures of this species were reported at 349-799 m in the western 
North Atlantic by Squires (1965). I collected eleven individuals from the 
Middle Atlantic Bight at depths between 932 (4.4°C) and 2068 m (3.4°C). 
Nine males, none with external spermatophores, were 16-22 mm SCL. Two 
immature females 18-28 mm were also captured. The presence of ovigerous 
female P\ granulatus off the Nova Scotian Shelf at 350-440 m (Squires, 
1965) and the fact that this species has not been reported from the Gulf 
of Mexico or the Caribbean Sea (Firth and Pequegnat, 1971) is evidence 
that reproducing populations of this species occur in the northerly 
reaches of the western Atlantic.
Discussion
Although Stereomastis nana and _S. sculpta were both represented in 
catches from the Middle Atlantic Bight, relative abundance and bathy­
metric distribution of the two species are markedly different.
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Stereomastis nana was the most abundant species collected, total catches 
being almost four times greater than those of its congener S^. sculpta. 
Haedrich, Rowe and Polloni (1975) collected only J3. nana during trawling 
with a 4.9 m (16') net on the continental slope south of New England.
From further trawls in this location, they obtained 92 jS. nana at 24 sta­
tions between 828-3642 m and only two sculpta at two stations between 
1328 and 1938 m (Haedrich, Rowe and Polloni, personal communication). 
Further north, Squires (1965) collected 15 sculpta off the slope of 
the Grand Banks at depths of 420-810 m (4.1-4.5 C) . The lack of S^  nana 
in his samples probably resulted from confinement of trawls to depths 
shallower than 800 m. S^. sculpta is the most commonly caught polychelid 
in the Gulf of Mexico (Firth and Pequegnat, 1971). Roberts (1977) 
reported density estimates of 394 individuals/hectare (565-918 m), 343 
individuals/hectare (1061-1829 m), and 88 individuals/hectare (2744-3256 
m) for the northeastern Gulf of Mexico. It appears, therefore, that 
S. nana is more abundant in the Middle Atlantic Bight while S_. sculpta is 
more plentiful south of there.
Bathymetric distributions of the two species also differ, with 
jS. nana found deeper on the continental slope than sculpta. Separate 
bathymetric distributions of these species as proposed by Barnard (1950) 
formed the basis for rejection of Smith's (1884) hypothesis that nana 
was a dwarf deep-sea form of J3. sculpta.
Both Stereomastis spp. appear to spawn year-round, producing large 
numbers of small eggs. There is no indication that increased numbers of 
ovigerous females occur at certain months, as suggested by Santucci (1933) 
and Squires (1965). Santucci (1933) found the greatest number of 
ovigerous female Polycheles typhlops were taken between April and July,
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while most j3. sculpta were ovigerous in May, October and November 
(Squires, 1965). Squires (1965) concluded from a study of 15 individuals 
that annual breeding occurs in jS. sculpta. Collections of S_. nana from 
this study, indicate spawning occurs year-round. Reproduction in 
S_. sculpta appears also to be year-round, but the small sample size limits 
interpretation of reproduction in this species.
There is also no evidence to indicate that the reproductively mature 
females perform up slope migrations similar to those Santucci (1933) and 
Bernard (1953) suggested for Polycheles typhlops. These investigators 
found that ovigerous females and other females with well-developed 
ovaries ascend to shallower depths where their eggs are released. Firth 
and Pequegnat (1971) suggested a similar pattern for Polycheles crucifer 
and S^. sculpta but cautioned that other polychelid species may not perform 
migrations to shallow waters. There was no evidence to support this 
hypothesis among J3. nana or ,S. sculpta since ovigerous and reproductively 
mature females occurred within depths of maximum abundance for the 
species. Lack of support for the hypothesis is also indicated by failure 
to find any correlation between size of individuals and their depth range. 
If migrations were indeed present, larger individuals, such as ovigerous 
and sexually mature females, would have been found at shallower depths.
Size at sexual maturity for Stereomastis spp. examined in my study 
agrees with Firth and Pequegnat's (1971) observations. However, they 
found S^. sculpta as small as 18 mm with spermatophores protruding from 
the genital pores. In the present study, the smallest male in this 
condition was 32 mm.
Feeding habits among the Polychelidae are also not resolved. Firth 
and Pequegnat (1971) indicated the polychelids are detritus scavengers
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but Lagardere (1976) found Polycheles typhlops exists by almost exclusive 
predation on mobile crustacean prey, such as mysids, euphausiids, and 
pelagic amphipods. He did note, however, presence of benthic polychaetes 
(Aphroditidae) in several stomachs. Stomach content analysis from the 
present study is most inconclusive, -since sediment, detritus, and 
polychaetes, as well as fish body parts were found. Since polychelids 
have seldom been seen in bottom photographs and are thought to bury in 
sediment (Firth and Pequegnat, 1971), it appears that a scavenging mode 
of existence along the bottom is likely for _S. nana and Sh sculpta.
SUMMARY
At the commencement of this study, I intended to reveal life history 
patterns and community structure of epibenthic deep-water decapods. 
Unfortunately, many of the conclusions that have been reached remain 
hypothetical and speculative, a condition which is apparently symptomatic 
of studies dealing with organisms in relatively inaccessible environments 
and may be the trend of life history studies in general (Stearns, 1977). 
Problems of sampling deep-sea organisms will not be considered in any 
detail, since they are reviewed by Menzies, George and Rowe (1973). How­
ever, small sample sizes and a lack of complete seasonal sampling within 
one year, have presented particular difficulties in assessing decapod 
life history and distributional patterns within this study. Nevertheless, 
it is possible to present some general trends that have consistently 
appeared as a result of this study of decapod Crustacea.
Geographic Distribution
No study of community relationships and life history patterns of 
species is really complete without a discussion of their geographic 
distribution. Briggs (1974) points out that a knowledge of these distri­
butional patterns leads to a better understanding of the areas where the 
fauna occur, their history and the evolutionary relationships among the 
animals. The discussion presented here is by no means a comprehensive 
review of the zoogeography of decapods within the Middle Atlantic Bight, 
but is merely intended to aid in explanations of modern distributional 
patterns.
2 9 0
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The percentage composition by geographic area for decapod Crustacea 
found below 200 m is found in Table 45. This table indicates that most 
species of Penaeidea, Anomura and Brachyura range from temperate to tropi­
cal regions of the western North Atlantic. The number of deeper-dwelling 
species reported from these areas has increased in recent years and is no 
doubt partially due to increased collection efforts along the east coast 
of the United States and in the Gulf of Mexico. Range extensions of 
these species can also be attributed to surface currents and water masses 
which permit colonization of the outer shelf and continental slope habi­
tats by primarily southern species (Cerame-Vivas and Gray, 1966). For 
example, Williams, McCloskey and Gray (1968) suggest that the warm 
northeasterly flowing Florida Current is a major factor in invasion of 
northern temperate waters by brachyuran species which formerly have been 
reported from southern Florida and the Caribbean.
The geographic distributions of Brachura represented by the present 
collections from outer continental shelf waters and beyond, indicate that 
most species (61%) range from tropical to temperate regions (e.g.
Rochinia crassa, R. tanneri, Bathyplax typhia, Ethusa microphthalma, 
Calappa angusta, Acanthocarpus alexandri, Osachila tuberosa, Collodes 
robustus, Euprognatha rastellifera, Myropsis quinquespinosa, Parthenope 
agona, 1?. pourtalesii, Ranilla constricta and Pyromaia cuspidata). These 
deeper-dwelling species are apparently not affected by Cape Hatteras, 
which Williams (1965) reports as a barrier to northward distribution of 
many shallow-shelf brachyurans. Cancer borealis, C^  irroratus, and 
Geryon quinquedens which extend from north of Cape Cod into subtropical 
waters are wide-ranging species within the western Atlantic. Cancer 
borealis and iC. irroratus which are littoral in boreal waters submerge in
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lower latitudes. Geryon quinquedens occurs at upper to midslope depths 
throughout its range. Amphi-Atlantic Brachyura represented in my collec­
tions from the Middle Atlantic Bight include Homola barbata, Bathynectes 
superbus, Stenorhynchus seticornis, Latreillia elegans and Hyas 
coarctatus. This list will no doubt be reduced in view of current 
taxonomic revisions underway on eastern and western Atlantic Brachyura 
(R. B. Manning, personal communication). The occurrence of amphi-Atlantic 
species probably results from transport of pelagic larvae by surface cur­
rents, although Ekman (1953) pointed out that the great distance between 
Africa and America which he calls the "mid-Atlantic barrier" effectively 
prevents a large amount of interchange between the eastern and western 
Atlantic faunas. Thus, the time during which planktonic larvae can be 
passively transported by ocean currents between coasts is longer than the 
pelagic juvenile stage of the species concerned. Briggs (1974) indicates 
that the probability of amphi-Atlantic distributions is increased among 
species which occur in boreal and artic-boreal latitudes. Therefore, the 
amphi-Atlantic brachyuran species may have spread from one side of the 
Atlantic to the other by way of temperate and boreal regions of the North 
Atlantic (Ekman, 1953).
Like the Brachyura, most species (43%) of deep-water Anomura discussed 
in the present study are found under temperate and tropical waters. These 
species are: Munida forceps, M. iris iris, M. longipes, M. valida,
Munidopsis similis, Porcellana sigsbeiana, Catapagurus gracilis,
C. sharreri, Dardanus insignis and Lithodes agassizi. Four species have 
narrow geographic ranges and have been reported only from tropical 
(Paguristes lymani and Pylopagurus discoidalis) or temperate latitudes 
(Munidopsis bairdii, M. curvirostra) of the western Atlantic. Pagurus
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acadianus and Pagurus politus, however, extend from arctic-boreal to 
tropical western Atlantic waters. Several species (Munidopsis 
microphthalma, M. crassa, M. bermudezi, M. sundi, Pagurus pubescens, 
Lithodes maja) have an amphi-Atlantic distribution. The distribution of 
Pagurus pubescens and Lithodes maja is probably a result of larval trans­
port from temperate-boreal regions of the western Atlantic. With the 
species of Munidopsis, however, a wide ranging distribution may be 
correlated with their deep-sea existence, as mentioned by Mayo (1974).
Her conclusions support Ekman’s view (1953) that lower slope and abyssal 
species are generally more widely distributed than archibenthic species. 
This is attributed to the temperature uniformity of the deep-sea environ­
ment and the less frequent physiographic barriers to dispersal. Briggs 
(1974) indicates that deep-sea species which have wide-ranging distribu­
tions may be comparatively recent arrivals to those depths, whereas 
species which are long-time inhabitants are restricted by physical 
barriers to certain geographic locations. Speciation within the deep-sea 
may be facilitated by the presence of ocean basins which could isolate 
populations of wide-ranging species. The hermit crab Parapagurus 
pilosimanus may be an example of recent speciation. Until recently 
(de Saint Laurent, 1972), ]?. pilosimanus had been considered a distinct 
species with a worldwide distribution. Now there are seven subspecies of 
P^. pilosimanus known to occur throughout the world oceans. These 
subspecies may have developed from a series of clines which were formed 
at the extreme ends of the distributional range of JP. pilosimanus 
(Menzies, George and Rowe, 1973). Eumunida picta also has a broad distri­
butional range and is found in the Atlantic and Pacific Oceans. This 
amphi-American distribution may have been accomplished during the Tertiary
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through the straits of Central America (Schuchert, 1935; Ekman, 1953).
The New World"Land Barrier has blocked movement of many decapod crustacean 
species between the eastern Pacific and western Atlantic for about the 
last 3 million years (Briggs, 1974).
The Astacidea and Palinura are represented by only five species, of 
which only one (Homarus americanus) is restricted to waters of the 
western North Atlantic. The remaining species belong to the Family 
Polychelidae and have rather wide geographic distributions. Polycheles 
granulatus and Stereomastis nana are found in the Atlantic, Indian and 
Pacific Oceans, while Stereomastis sculpta sculpta is found in the 
Atlantic and Indian Oceans. Polycheles validus is amphi-Atlantic. The 
Polychelidae are considered to be an ancient group which contains extant 
species as well as fossil forms and has ancestors dating to the mid-Triassic 
Period (Firth and Pequegnat, 1971). Menzies, George and Rowe (1973) con­
sidered Polycheles species to be relict descendants of the Tethys Sea.
Ekman (1953) indicated that the deep-sea existence of the Polychelidae 
may be secondarily acquired, since the proposed ancestors, the Eryonidae, 
were littoral during the Triassic and Jurassic.
The Penaeidea from the present study are for the most part, 
restricted to temperate and tropical waters of the western Atlantic.
These species, which are primarily archibenthic, include Aristeus 
antillensis, Hadropenaeus modestus, Mesopenaeus tropicalis, Metapenaeopsis 
goodei, Pleoticus robustus, Solenocera necopina and Solenocera atlantidis. 
Amphi-Atlantic archibenthic species of Penaeidea include Hadropenaeus 
affinis, Hymenopenaeus aphoticus, H. debilis, Parapenaeus longirostris 
and Penaeopsis serrata. The most widespread penaeids collected, however, 
appear to be those species which are found at the greatest depths.
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Aristeomorpha foliacea, Hymenopenaeus laevis, Plesiopenaeus armatus and 
P_. edwardsianus are found in the Atlantic, Pacific and Indian Oceans 
while Benthesicymus bartletti and J3. filipes are found on both sides of 
the Atlantic and in the Pacific. The continental slope form, Hepomadus 
tener, has a disjunct distribution since it is found in the western 
Atlantic and western Indian Ocean. The present discontinuity of popula­
tions may be based on a former continuity which became interrupted at some 
time in the past by climatic or geologic changes. Perez-Farfante (1973) 
indicates that there are only two records of H. tener from localities 
outside the western Atlantic, where the species has been reported from 
off New Jersey southward to the Caribbean. It would seem that the discon­
tinuous distribution is real, since collections off West Africa have 
failed to reveal presence of the species there. Sicyonia brevirostris is 
also discontinuously distributed and is found in the western Atlantic and 
East Pacific. This distribution is probably a result of interruption of 
once continuous amphi-American populations by the Pliocene emergence of 
the central American land bridge (Cobb, Futch and Camp, 1973).
The Caridea represented by species from the continental margin and 
slope consisted mostly of amphi-Atlantic species (44%) such as 
Nematocarcinus ensifer, Bythocaris gracilis, Spirontocaris lilljeborgii, 
Glyphocrangon longirostris, _G. sculpta, Sabinea hystrix, Heterocarpus 
ensif er, Pandalus propinquus, Plesionika edwardsi, P_. acanthonotus, 
holthuisi, and Pontophilus norvegicus. Other species such as 
Acanthephyra eximia, Plesionika ensis, P_. martia and Pontophilus gracilis 
are found in the East and West Atlantic and Indo-Pacific. Their dispersal 
was probably completed prior to the Pleistocene when most Tethyan connec­
tions between the western Pacific and western Atlantic were closed to
bathyalbenthic and bathypelagic fauna (Thompson, 1963). Dichelopandalus 
leptocerus Is the only amphi-American species of Caridea represented in 
the present collections. Genus Dichelopandalus is known from temperate 
and arctic-boreal areas in the North Atlantic and also occurs off the 
Alaskan coast. This distribution probably resulted from migration of the 
species between the northern regions of the Atlantic and Pacific during 
the Tertiary Period when the present arctic seas had a milder climate 
than now (Ekman, 1953). A large number of caridean shrimp were found to 
be restricted to temperate and tropical waters of the western Atlantic. 
These included Nematocarcinus cursor, N. rotundus, Metacrangon jacqueti 
agassizi, Plesionika tenuipes, Heterocarpus oryx, Plesionika longipes, 
Parapandalus miles and P_. willisi. The hippolytid shrimp, Bythocaris 
nana is the only species collected which is restricted to temperate 
latitudes.
Detailed examination of the distribution patterns of several 
deep-water carideans has revealed what appear to be different centers of 
distribution among congeneric species. The present study has indicated 
that despite an overlapping geographic distribution, Glyphocrangon 
longirostris appears to be more abundant than (1. sculpta on the slope of 
the tropical North Atlantic and occurs in fewer numbers in the north 
temperate and boreal portions of its range. Other species within the 
Glyphocrangonidae are restricted to tropical and subtropical latitudes of 
the Indo-Pacific and western Atlantic (Holthuis, 1971). These species 
may be considered relicts of the Tethys Sea; however, Thompson (1963) 
speculates that their modern distributional pattern may be evidence of 
direct communication between the deep-sea regions south of Africa. A 
similar pattern occurs among Nematocarcinus spp. which are largely
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distributed at bathyal and abyssal depths under tropical and temperate 
seas. Among species which are found within the western North Atlantic, 
Nematocarcinus cursor and N. rotundus are most abundant in tropical and 
subtropical latitudes, whereas N. ensifer has a wider distribution and 
appears to occur in larger numbers in temperate latitudes. Thompson 
(1963) indicated that Nematocarcinus is closely related to genera within 
the Pandalidae. However, he explains that the nematocarcinids remained 
largely in warm tropical waters while the pandalids dispersed to or 
originated from cooler waters. Thompson (1963) indicated that Plesionika 
and Parapandalus are probably descendants of Pandalus spp., which occurred 
in boreal waters during the glacial period. Individuals which separated 
from the original Pandalus stock migrated south, submerged and may have 
evolved into the Plesionika-Parapandalus line. At the present time, 
Plesionika and Parapandalus inhabit the outer continental shelf, upper 
continental slope habitat in temperate and subtropical waters, whereas 
Pandalus spp. are most plentiful in arctic-boreal and anti-tropical 
latitudes of the Atlantic and Pacific (Thompson, 1963).
The Crangonidae are also found in temperate, boreal and polar waters 
where the species are primarily littoral (Thompson, 1963; de Man, 1920). 
Metacrangon jacqueti agassizi and Sabinea hystrix have extended their 
distribution from boreal and arctic latitudes into the tropics, but they 
appear to be most plentiful at archibenthic depths in temperate areas of 
the western North Atlantic. Judging from the distribution of these 
species and other crangonids, it would appear that Sabinea and 
Metacrangon have invaded the temperate and tropic archibenthic regions 
from arctic-boreal latitudes.
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Bathymetric Distribution
The general patterns of bathymetric distribution of the oceanic 
decapod fauna with regard to zonation from the shelf to lower slope were 
presented in Section I and will not be further discussed here. However, 
the distributional patterns among congeneric species of Glyphocrangon, 
Nematocarcinus and Stereomastis is of interest in terms of resource 
partitioning and diversity of species within a given area.
The phenomenon of ecological segregation of congeneric decapod 
species was noted by Foxton (1970) who observed that distributions among 
Sergestes, Gennadas, and Systellaspis show considerable overlap but the 
population maxima of congeneric species tend to occur at different depths 
in the water column. Although Foxton's (1970) analysis dealt with 
pelagic species entirely, similar findings among benthic organisms also 
suggest depth segregation. Haedrich, Rowe and Polloni (1975) noted that 
the benthic fishes Lycenchelys verrilli and I,, paxillus showed separate 
distributional patterns and state that other taxa have disjunct distribu­
tions also. Although numerous other examples of segregated generic 
distributional patterns exist, the important question seems to be why.
Schoener (1974) indicated that competition for food resources is the 
most likely explanation for habitat separation. Diamond (1973) who 
studied the effects of competition on altitudinal segregation of New 
Guinea birds, found that closely related species often replace each 
other abruptly with changing altitude. Thus, among species which have 
similar food requirements, a separation in habitat is one means to parti­
tion resources. If food resources are limiting, spatial overlap of 
closely related species would thus be possible only if there is a 
separation in time, diet or foraging technique (Diamond, 1973).
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Stomach contents among congeneric decapod species studied here 
indicate that such species ingest similar types of food. Thus, spatial 
segregation may indeed result from resource competition. However, more 
detailed studies of feeding habits among numerous deep-sea decapod 
Crustacea, such as those described by Lagardere (1972) must be completed 
before the evidence is conclusive.
Reproductive Patterns
There is little available information concerning breeding patterns 
in deep-sea decapods. However, information published on other animal 
groups offers two opposing ideas on the topic of reproduction in the 
deep sea. George and Menzies (1967) demonstrated the existence of 
seasonal breeding in six sub-Antarctic abyssal isopods and Schoener 
(1968) indicated that there appears to be an increase in gonad develop­
ment and reproduction during the winter months for some abyssal brittle 
stars. Rokop (1974, 1977), however, concluded that reproduction of a 
variety of deep-sea benthic invertebrates, including peracarid Crustacea, 
is year-round. Year-round breeding has also been proposed for 
Acanthephyra (Aizawa, 1968; Chace, 1940) and was the pattern observed 
among the species discussed in the present study. Other investigators 
have noted variable patterns of reproduction among benthic decapods from 
the continental slope. For example, Anderson and Lindner (1971) demon­
strated that the penaeid Pleoticus robustus has a spawning peak during 
the winter and spring. They suggested that spawning may occur during the 
rest of the year, but is much less intensive. The meso-pelagic shrimps, 
Pasiphaea multidentata (Matthews and Pinnoi, 1973) and Bentheogennema 
burkenroadi (Krygier and Wasmer, 1975) apparently have a seasonal 
breeding cycle, although the spawning period is somewhat protracted.
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Among Brachyura, Haefner (1977a) noted the presence of ovigerous Geryon 
quinquedens during fall and winter months but did not indicate whether 
ovigerous females were present during other months as well. Carpenter 
(VIMS, personal communication) failed to collect any ovigerous Cancer 
borealis during extensive sampling in the Middle Atlantic Bight and pro­
posed that spawning may occur during a very short period in early spring. 
Thus, it appears that decapods from the slope may not have monotonous 
reproductive patterns, as has been previously proposed. Although the 
dominant pattern I observed among deep-sea decapods indicates that repro­
duction is year-round, it still remains to be determined whether or not 
this pattern is the dominant one among all deep-sea decapods, such as 
Orton (1920) and Rokop (1974, 1977) have implied.
A discussion on reproductive patterns of organisms is not complete 
without examination of the r-K continuum (Pianka, 1970) and the relation­
ship of several deep-sea decapods to this continuum. Traditionally, life 
history strategies have been explained as either a K-strategy (low maxi­
mum rate of natural increase, delayed reproduction, low fecundity, 
iteroparity, large body size and long life span) or an r-strategy (high 
maximum rate of natural increase, early reproduction, high fecundity, 
semelparity, small body size, short life span). Recently, however, the 
attempts to classify organisms as either r or K selected have been 
severely criticized (Wilbur, Tinkle, Collins, 1974; Nichols, Conley, Batt, 
Tipton, 1976; Stearns, 1976, 1977). Aside from the obvious failure of 
any organism to be completely an r strategist or a K strategist (Pianka, 
1970), the concept of r and K selection has been criticized because it 
obscures the evolution of life history strategies (Wilbur eh al., 1974) 
and is inflexible with regard to mortality and fecundity fluctuations
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(Stearns, 1976). Nichols ejt al. (1976) feel that reproductive patterns 
are dynamic, variable and subject to shifts between relative r and K 
positions on the r-K continuum.
Reproductive effort of the several deep-sea shrimp discussed in this 
paper appears to be unlimited by seasons,lity. Thus, there is no expendi­
ture of total available resources for reproduction; therefore, the 
population may expend smaller proportions of its total energy resources 
over a longer period of time (Nichols et al., 1976). Populations of 
species such as Glyphocrangon, Sabinea, Metacrangon and perhaps 
Munidopsis apparently do not channel all available energy into production 
and maintenance of a few advanced offspring; rather, the energy expendi­
ture occurs in a portion of the population since only a few individuals 
breed at any one time. The production of a few advanced larvae and the 
indication that there is repeated reproduction (iteroparity) in a fairly 
constant or predictable deep-sea environment suggests that these species 
tend toward K-selection. However, Nematocarcinus spp., Stereomastis spp., 
Parapandalus willisi and Plesionika tenuipes are also apparently 
iteroparous and non-seasonal with regard to reproductive cycle, but pro­
duce a larger number of smaller progeny. The latter reproductive effort 
would indicate an r-strategy in which all possible matter and energy is 
channeled into production of a large number of progeny (Pianka, 1970). 
However, increased fecundity alone is not sufficient evidence to desig­
nate a tendency toward an r-strategy. Gadgil and Solbrig (1972) have 
indicated that individuals with increased reproductive output will show 
tendencies toward an r-strategy only if they allocate an increased propor­
tion of their resources toward reproduction also. Thus, it becomes 
obvious that none of the species I studied can be classed as an r or
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K-strategist based on the information available at the present time. The 
available data do suggest, however, that species of Glyphocrangon,
Sabinea, Metacrangon and Munidopsis tend to be K-strategists more than 
those of Nematocarcinus, Stereomastis, Plesionika and Parapandalus.
After a consideration of the similarities and differences which the 
aforementioned species share, it is necessary to discuss what relation 
iteroparity and fecundity have to each other and to reproductive effort 
in general. Thompson (1975) has indicated that iteroparity occurs among 
species which must balance total reproductive effort over time against 
somatic survival. Thus, selection will favor iteroparity among species 
which have unstable survival prior to reproduction (Murphy, 1968). The 
combined adaptations of iteroparity with low fecundity may seem 
advantageous in environments where pre-reproductive mortality is high. 
However, the comparatively high fecundity of Nematocarcinus, Stereomastis, 
Parapandalus and Plesionika is apparently also linked with iteroparity, 
presumably for the same reason. Thus, both methods of reproduction func­
tion to ensure offspring survival: Species with a few large eggs produce
larvae which are presumably more advanced and better able to search for 
food (Mauchline, 1972; Marshall, 1953) than the larvae of species which 
produce many small eggs. The iteroparous condition coupled with either 
low or high fecundity will ensure that total reproductive efforts are 
balanced over time to maximize both parental survival as well as 
production and survival of offspring.
Appendix 1. Station listing of all decapod Crustacea captured during 
April 1973 (E-l-73), June 1973 (CI-73-10), November 1974 
(GI-74t04), April 1974 (E-2-74), May 1974 (D-2-74), 
January 1976 (GI-76-01) and July 1976 (E-6-75). Epiben- 
thic and pelagic decapod Crustacea are indicated by the 
letters B and P respectively.
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Station: 24 Cruise: GI-76-01 Gear: 45'OT
Latitude: 36059.2’N Longitude: 73°43.4'W Depth: 2679 m
Temperature: 2.8°C Date: 01/23/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra eximia/B 1
Ethusina abyssicola/B 1
Glyphocrangon sculpta/B 1
Hepomadus tener/B 1
Lithodes agassizii/B 3
Munidopsis crassa/B 1
Nematocarcinus ensifer/B 14
Station: 25 Cruise: GI-76-01 Gear: 45'OT
Latitude: 37°07.9'N Longitude: 73°53.2'W Depth: 2291 m
Temperature: 3.2°C Date: 01/23/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Glyphocrangon sculpta/B 21
Hepomadus tener/B 4
Munidopsis rostrata/B 3
Munidopsis similis/B 2
Nematocarcinus ensifer/B 5
Sergestes sp./P 1
Stereomastis nana/B 8
Station: 27 Cruise: GI-76-01 Gear: 45'OT
Latitude: 36°56.0'N Longitude: 74°01.5'W Depth: 2315 m
Temperature: 2.7°C Date: 01/24/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 2
Glyphocrangon sculpta/B 39
Hepomadus tener/B 2
Munidopsis rostrata/B 5
Nematocarcinus ensifer/B 21
Stereomastis nana/B 11
Systellaspis braueri/P 1
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Station: 28 Cruise: 
Latitude: 37°01.3’N Longitude: 
Temperature: 3.4 C Date:
GI-76-01 
74°13.6'W 
01/24/76
Gear: 45'OT 
Depth: 1916 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 4
Glyphocrangon longirostris/B 6
Hymenopenaeus aphoticus/B 1
Lithodes agassizii/B 1
Munidopsis curvirostra/B 1
Munidopsis rostrata/B 10
Nematocarcinus ensifer/B 9
Parapagurus pilosimanus pilosimanus/B 1
Parapasiphae sulcatifrons/P 1
Stereomastis nana/B 17
Stereomastis sculpta sculpta/B 1
Station: 29 Cruise: GI-76-01 Gear: 45'OT
Latitude: 37°04.5'N Longitude: 74°23.O'W Depth: 1458 m
Temperature: 3.9°C Date: 01/24/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra eximia/B 1
Acanthephyra purpurea/P 2
Aristeomorpha foliacea/B 2
Benthesicymus bartletti/B 2
Gennadas valens/P 1
Nematocarcinus ensifer/B 3
Nematocarcinus rotundus/B 2
Parapasiphae sulcatifrons/P 3
Sergestes arcticus/P 4
Stereomastis nana/B 12
Station: 30 Cruise: GI-76-01 Gear: 45'OT
Latitude: 36°57.0'N Longitude: 74°29.0'W Depth: 1568 m
Temperature: 3.9°C Date: 01/25/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 
Stereomastis sculpta sculpta/B
1
1
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Station: 31 Cruise: 
Latitude: 37°01.5'N Longitude: 
Temperature: 5.0°C Date:
GI-76-01
74°34.0’W
01/25/76
Gear: 45’OT 
Depth: 712 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 3
Geryon quinquedens/B 20
Metacrangon iacqueti agassizi/B 6
Sergestes arcticus/P 53
Sergestes robustus/P 1
Stereomastis sculpta sculpta/B 1
Station: 32 Cruise: 
Latitude: 37°01.5'N Longitude: 
Temperature: 4.5°C Date:
GI-76-01 
74 °32.8'W 
01/25/76
Gear: 45’OT 
Depth: 818 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 2
Gennadas valens/P 1
Geryon quinquedens/B 109
Metacrangon jacqueti agassizi/B 8
Munida valida/B 9
Pandalus propinquus/B 1
Sabinea hystrix/B 6
Sergestes arcticus/P 18
Sergestes robustus/P 3
Station: 34 Cruise: 
Latitude: 37°04.5'N Longitude: 
Temperature: 7.1°C Date:
GI-76-01 
74°32.O'W 
01/25/76
Gear: 45'OT 
Depth: 452 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 2
Dichelopandalus leptocerus/B 1
Gennadas valens/P 1
Geryon quinquedens/B 75
Lebbeus polaris/B 1
Munida longipes/B 7
Munida valida/B 1
Pagurus sp./B 1
Pandalus propinquus/B 4
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Station: 34 (continued)
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Pleoticus robustus/B 5
Sabinea hystrix/B 1
Sergestes arcticus/P 32
Sergestes robustus/P 3
Station: 35 Cruise: GI-76-01 Gear: 45'OT
Latitude: 37°08.5'N Longitude: 74°32.8'W Depth: 221 m
Temperature: 11.0°C Date: 01/25/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 5
Cancer irroratus/B 15
Cancer borealis/B 3
Homarus americanus/B 1
Munida iris iris/B 162
Munida longipes/B 7
Pandalus propinquus/B 1
Penaeopsis serrata/B 3
Station: 36 Cruise: GI-76-01 Gear: 45'OT
Latitude: 37°06.0'N Longitude: 74 °41.51W Depth: 310 m
Temperature: 9.1 C Date: 01/25/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthocarpus alexandri/B 1
Cancer borealis/B 7
Cancer irroratus/B 16
Dichelopandalus leptocerus/B 11
Homarus americanus/B 4
Pagurus politus/B 5
Pleoticus robustus/B 9
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Station: 37 Cruise: GI-76-01 Gear: 45'OT
Latitude: 37°07.0'N Longitude: 74°36.0'W Depth: 106 m
Temperature: 13.6 Date: 01/25/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 8
Collodes robustus/B 2
Homarus americanus/B 1
Homola barbata/B 1
Plesionika edwardsi/B 4
Station: 38 
Latitude: 37°06.5'N 
Temperature: 13.6
Cruise: 
Longitude: 
Date:
GI-76-01 
74 °44.5'W 
01/26/76
Gear: 
Depth:
45'OT 
107 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 8
Station: 39 
Latitude: 37°06.0'N 
Temperature: 13.5°C
Cruise: 
Longitude: 
Date:
GI-76-01
74°46.5'W
01/26/76
Gear: 
Depth:
45'OT 
89 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 12
Cancer irroratus/B 1
Collodes robustus/B 1
Crangon septemspinosa/B 3
Munida iris iris/B 12
Pontophilus brevirostris/B 3
Station: 
Latitude: 
Temperature:
40
37 °05.O'N 
10.5 °C
Cruise: 
Longitude: 
Date:
GI-76-01 
74°45.O'W 
01/26/76
Gear: 
Depth:
45 'OT 
239 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 39
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Station: 42 Cruise: GI-76-01 Gear: 45'OT
Latitude: 36°43.4'N Longitude: 74°43.6'W Depth: 87 m
Temperature: 10.4°C Date: 01/26/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 1
Homola barbata/B 1
Sergestes arcticus/P 32
Station: 45 Cruise: GI-76-01 Gear: 45'OT
Latitude: 36°37.5'N Longitude: 74°45.O'W Depth: 109 m
Temperature: 13.6°C Date: 01/26/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Collodes robustus/B 1
Homola barbata/B 1
Station: 46 Cruise: GI-76-01 Gear: 451OT
Latitude: 36°40.0'N Longitude: 74° 42.5'W Depth: 215 m
Temperature: 10.0°C Date: 01/26/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthocarpus alexandri/B 1
Cancer borealis/B 3
Cancer irroratus/B 1
Hadropenaeus affinis/B 1
Latreillia elegans/B 1
Munida iris iris/B 2
Parapandalus miles/B 2
Station: 47 Cruise: GI-76-01 Gear: 45'OT
Latitude: 36° 40.5 'N Longitude: 74° 40.5'W Depth: 384 m
Temperature: 6.9° C Date: 01/26/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 
Cancer borealis/B
1
22
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Station: 47 (continued)
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 17
Dichelopandalus leptocerus/B 16
Geryon quinquedens/B 17
Pagurus politus/B 1
Pandalus propinquus/B 2
Pleoticus robustus/B 1
Sergestes arcticus/P 1
Station: 48 Cruise: 
Latitude: 36°37.5'N Longitude: 
Temperature: 7.5°C Date:
GI-76-01
74°42.5'W
01/27/76
Gear: 45'OT 
Depth: 313 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 6
Cancer borealis/B 16
Cancer irroratus/B 38
Dichelopandalus leptocerus/B 20
Geryon quinquedens/B 11
Homarus americanus/B 4
Munida iris iris/B 12
Munida valida/B 1
Pandalus propinquus/B 2
Pleoticus robustus/B 26
Plesionika acanthonotus/B 5
Plesionika tenuipes/B 14
Sergestes arcticus/P 5
Solenocera necopina/B 5
Station: 49 Cruise: 
Latitude: 36°38.5’N Longitude: 
Temperature: 5.5°C Date:
GI-76-01
74°40.5'W
01/27/76
Gear: 45tOT 
Depth: 616 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Gennadas valens/P 1
Geryon quinquedens/B 25
Metacrangon jacqueti agassizi/B 5
Pagurus politus/B 1
Plesiopenaeus armatus/B 1
Sergestes arcticus/P 82
Spirontocaris lill.ieborgii/B 1
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Station: 50 Cruise: 
Latitude: 36°42.5'N Longitude: 
Temperature: 4.6°C Date:
GI-76-01 
74 ° 37.3'W 
01/27/76
Gear: 45' OT 
Depth: 884 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 2
Geryon quinquedens/B 16
Metacrangon jacqueti agassizi/B 7
Sergestes arcticus/P 20
Sergestes robustus/P 2
Stereomastis sculpta sculpta/B 1
Station: 51 Cruise: GI-76-01 Gear: 45'OT
Latitude: 36°43.8'N Longitude: 74°37.O'W Depth: 760 m
Temperature: 4.7°C Date: 01/27/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 21
Station: 52 Cruise: GI-76-01 Gear: 45'OT
Latitude: 36°37.7'N Longitude: 74°33.0'W Depth: 1470 m
Temperature: 3.7°C Date: 01/27/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra eximia/B 5
Acanthephyra purpurea/P 8
Benthesicymus bartletti/B 1
Heterocarpus oryx/B 1
Lithodes agassizii/B 2
Munidopsis curvirostra/B 1
Nematocarcinus rotundus/B 6
Parapasiphae sulcatifrons/P 1
Stereomastis nana/B 3
313
Station: 54 Cruise: GI-76-01 Gear: 45'OT
Latitude: 36°49.0'N Longitude: 74°25.0'W Depth: 2000 m
Temperature: 3.4°C Date: 01/28/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Munidopsis rostrata/B 2
Munidopsis curvirostra/B 3
Nematocarcinus ensifer/B 8
Parapagurus pilosimanus pilosimanus/B 1
Stereomastis nana/B 9
Station: 55 Cruise: GI-76-01 Gear: 45'0T
Latitude: 36°36.5'N Longitude: 73°58.0'W Depth: 2575 m
Temperature: 2.8 C Date: 01/28/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 3
Glyphocrangon sculpta/B 9
Hepomadus tener/B 1
Lithodes agassizii/B 1
Munidopsis bairdii/B 1
Munidopsis bermudezi/B 1
Nematocarcinus ensifer/B 12
Station: 56 Cruise: 
Latitude: 36°40.0'N Longitude: 
Temperature: 2.4 C Date:
GI-76-01 Gear: 45'0T 
73°36.5'W Depth: 2920 m 
01/29/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Hepomadus tener/B 6
Lithodes agassizii/B 1
Nematocarcinus ensifer/B 5
Plesiopenaeus edwardsianus/B 1
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Station: 57 Cruise: 
Latitude: 36 39.5'N Longitude: 
Temperature: 3.9°C Date:
GI-76-01 
74°27.O’W 
01/29/76
Gear: 45'OT 
Depth: 1635 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Benthesicymus bartletti/B 5
Nematocarcinus cursor/B 1
Nematocarcinus rotundus/B 1
Sergestes arcticus/P 3
Stereomastis nana/B 8
Stereomastis sculpta sculpta/B 1
Station: 58 Cruise: 
Latitude: 36°39.8'N Longitude: 
Temperature: 3.9°C Date:
GI-76-01 
74°28.5'W 
01/29/76
Gear: 45’OT 
Depth: 1578 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 1
Benthesicymus bartletti/B 5
Glyphocrangon longirostris/B 2
Lithodes agassizii/B 1
Nematocarcinus rotundus/B 8
Parapasiphae sulcatifrons/P 3
Sergestes arcticus/P 2
Stereomastis nana/B 4
Station: 60 Cruise: 
Latitude: 36°40.5’N Longitude: 
Temperature: 4.7 C Date:
GI-76-01
74°37.5'W
01/30/76
Gear: 45'OT 
Depth: 792 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 2
Benthesicymus bartletti/B 2
Geryon quinquedens/B 20
Metacrangon jacqueti agassizi/B 2
Sabinea hystrix/B 3
Sergestes arcticus/P 33
Sergestes robustus/P 3
Stereomastis sculpta sculpta/B 3
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Station: 61 Cruise: 
Latitude: 36°41.2'N Longitude: 
Temperature: 5.7°C Date:
GI-76-01 
74°38. 6'W 
01/30/76
Gear: 45'OT 
Depth: 486 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Aristeomorpha foliacea/B 1
Aristeus antillensis/B 2
Geryon quinquedens/B , 178
Munida valida/B 1
Pagurus politus/B 2
Pandalus propinquus/B 12
Plesionika holthuisi/B 1
Sergestes arcticus/P 2
Spirontocaris lilljeborgii/B 1
Stereomastis sculpta sculpta/B 2
Station: 62 Cruise: GI-76-01 Gear: 45'OT
Latitude: 36°41.5'N Longitude: 74°41.5'W Depth: 188 m
Temperature: 11.4°C Date: 01/30/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 3
Pagurus longicarpus/B 1
Pagurus piercei/B 10
Pagurus sp./B 1
Tetraxanthus bidentatus/B 1
Station: 63 Cruise: 
Latitude: 37°00.0'N Longitude: 
Temperature: 7.9 C Date:
GI-76-01 
74° 37.0'W 
01/30/76
Gear: 45'OT 
Depth: 340 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 33
Cancer borealis/B 27
Cancer irroratus/B 50
Collodes robustus/B 1
Dichelopandalus leptocerus/B 9
Geryon quinquedens/B 4
Munida iris iris/B 29
Pagurus politus/B 14
Pleoticus robustus/B 18
Plesionika acanthonotus/B 4
Plesionika tenuipes/B 6
Sergestes arcticus/P 1
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Station: 64 Cruise: 
Latitude: 37°04.O'N Longitude: 
Temperature: 11.0°C Date:
GI-76-01
74°36.0'W
01/30/76
Gear: 45'OT 
Depth: 226 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Aristeus antillensis/B 2
Bathynectes superbus/B 4
Cancer borealis/B 6
Cancer irroratus/B 17
Dichelopandalus leptocerus/B 11
Homarus americanus/B 7
Munida iris iris/B 274
Munida longipes/B 47
Pagurus piercei/B 6
Plesionika ensis/B 1
Pontophilus brevirostris/B 2
Processa bermudensis/B 6
Solenocera necopina/B 15
Station: 65 Cruise: GI-76-01 Gear: 45’OT
Latitude: 37°06.0'N Longitude: 74°39.5'W Depth: 175 m
Temperature: 12.6°C Date: 01/30/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Aristeomorpha foliacea/B 2
Aristeus varidens/B 2
Cancer borealis/B 1
Cancer irroratus/B 1
Hadropenaeus affinis/B 3
Homarus americanus/B 1
Munida iris iris/B 31
Munida longipes/B 2
Plesionika edwardsi/B 1
Processa bermudensis/B 1
Solenocera necopina/B 4
Station: 66 
Latitude: 37°10.0’N 
Temperature: 13.5°C
Cruise: 
Longitude: 
Date:
GI-76-01
74°39.5'W
01/31/76
Gear: 451OT 
Depth: 85 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 1
Munida iris iris/B 2
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Station: 67 Cruise: GI-76-01 Gear: 45* OT
Latitude: 37°07.5'N Longitude: 74° 32.0'W Depth: 534 m
Temperature: 5.6°C Date: 01/31/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Aristeus antillensis/B 1
Geryon quinquedens/B 122
Pagurus politus/B 1
Pleoticus robustus/B 1
Sergestes arcticus/P 28
Station: 68 Cruise: GI-76-01 Gear: 45'OT
Latitude: 37°01.5'N Longitude: 74° 39.0 'W Depth: 150 m
Temperature: 13.6°C Da te: 01/31/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 1
Catapagurus gracilis/B , 1
Collodes robustus/B 2
Dichelopandalus leptocerus/B 1
Homola barbata/B 2
Munida iris iris/B 17
Pagurus piercei/B 2
Plesionika edwardsi/B 7
Sergestes arcticus/P 1
Station: 69 Cruise: GI-76-01 Gear: 45 'OT
Latitude: 37°02.0'N Longitude: 74'41.5'W Depth: 83 m
Temperature: 13.4°C Date: 01/31/76
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer boreaLls/B 
Munida Iris Lris/B
1
1
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Station: 21961 Cruise: E-l-73 Gear: 30'SBT
Latitude: 34°19.2'N Longitude: 76°45'W Depth: 35 m
Date: 04/24/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Ovalipes stephensoni/B 1
Station: 21963 Cruise: E-l-73 Gear: 30'SBT
Latitude: 34°12.5'N Longitude: 76°09.8'W Depth: 60 m
Date: 04/24/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Leptochela carinata/P 1
Ovalipes stephensoni/B 1
Parthenope serrata/B 1
Portunus anceps/B 1
Portunus spinicarpus/B 16
Sicyonia brevirostris/B 4
Station: 21967 Cruise: E-l-73 Gear: 30'SBT
Latitude: 34°14.0'N Longitude: 34°15.3'W Depth: 360 m
Date: 04/24/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 2
Pleoticus robustus/B 1
Mesopenaeus tropicalis/B 4
Munida valida/B 1
Pagurlstes trlangulatus/B 1
Pagurus politus/B 1
Parapandalus willisi/B 1
Penaeopsis serrata/B 3
Plesionika ensis/B 2
Pontophllus norwegicus/B 1
Rochinia tanneri/B 3
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Station: 21969 Cruise: 
Latitude: 34°24.5'N Longitude: 
Date: 04/24/73
E-l-73 Gear: 30'SBT 
75840.2’W Depth: 1020 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 5
Lithodes agassizii/B 1
Metacrangon jacqueti agassizi/B 39
Nematocarcinus rotundus/B 17
Polycheles granulatus/B 2
Pontophilus gracilis/B 1
Rochinia crassa/B 1
Sabinea hystrix/B 9
Stereomastis nana/B 1
Stereomastis sculpta sculpta/B 16
Station: 21972 Cruise: 
Latitude: 34°38.0'N Longitude: 
Temperature: 16.9°C Date:
E-l-73 
34°40.6'N 
04/25/73
Gear: 30'SBT 
Depth: 175 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Dardanus insignis/B 1
Dichelopandalus leptocerus/B 1
Euchirograpsus americanus/B 1
Myropsis quinquespinosa/B 1
Nibilia antilocapra/B 1
Pagurus annulipes/B 1
Pagurus arcuatus/B 10
Pagurus impressus/B 1
Parapenaeus longirostris/B 4
Parthenope pourtalesii/B 1
Station: 21.974 Cruise: 
Latitude: 34 56.2'N Longitude: 
Date: 04/25/73
E-l-73 Gear: 30'SBT 
75°23.0'W Depth: 108 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Calappa angusta/B 1
PBeudomedaeus agassizii./B 2
Metacrangon jacqueti agassizi/B 1
PagurIs tow Ivmani/B 1
Pagurus arenatus/B 1
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Station: 21974 (continued)
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Parthenope agona/B 1
Portunus spinicarpus/B 14
Pylopagurus discoidalis/B 1
Scyllarus depressus/B 2
Stenorynchus seticornis/B 1
Station: 21976 
Latitude: 35°03.6'N 
Date: 04/25/73
Cruise: 
Longitude:
E-l-73
75° 23.2'W
Gear: 
Depth:
30'SBT 
38 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Ovalipes stephensoni/B 1
Station: 21991 
Latitude: 35°29.9'N 
Date: 04/26/73
Cruise:
Longitude:
E-l-73
74°52.6'W
Gear: 
Depth:
30'SBT 
112 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 
Libinia emarginata/B 
Ovalipes stephensoni/B 
Pagurus pollicaris/B 
Portunus anceps/B
19
1
4
2
1
Station: 21995 
Latitude: 35°40.0'N 
Date: 04/26/73
Cruise: 
Longitude:
E-l-73 Gear: 30'SBT 
74°55.8'W Depth: 50 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 5
Dardanus insignis/B 1
Ovalipes stephensoni/B 7
Pagurus acadianus/B 6
321
Station:
Latitude:
Date:
21998 
35°41.5'N 
04/26/73 ,
Cruise:
Longitude:
E-l-73 Gear: 30'SBT 
74°47.8'W Depth: 310 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 2
Station: 22006 Cruise: 
Latitude: 33 43.0'N Longitude: 
Date: 04/26/73
E-l-73 Gear: 30'SBT 
74°34.0'W Depth: 1875 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 2
Acanthephyra purpurea/P 3
Gennadas valens/P 2
Hymenodora gracilis/P 1
Parapasiphae sulcatifrons/P 1
Sergestes arcticus/P 17
Station: 22007 
Latitude: 35°50.2'N 
Date: 04/27/73
Cruise: 
Longitude:
E-l-73 Gear: 30'SBT 
74 25.0'W Depth: 1918 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Stereomastis nana/B 2
Station:
Latitude:
Date:
22011 
35° 30.0 'N 
04/27/73
Cruise:
Longitude:
E-l-73 Gear: 30'SBT 
75°10.0'W Depth: 29 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Persephona mediterranea/B 1
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Station: 22020 
Latitude: 34°41.6'N 
Date: 04/28/73
Cruise:
Longitude:
E-l-73 Gear: 30'SBT 
76°19.0'W Depth: 20 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Dardanus fucosus/B 3
Hepatus epheliticus/B 3
Hypoconcha arcuata/B 2
Pagurus impressus/B 1
Station: 22026 
Latitude: 34 20.5'N 
Date: 04/28/73
Cruise:
Longitude:
E-l-73 Gear: 30'SBT 
76°22.5'W Depth: 13 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Crangon septemspinosa/B 1
Ovalipes stephensoni/B 4
Metapenaeopsis goodei/B 92
Sicyonia dorsalis/B 1
Station: 22039 Cruise: 
Latitude: 34°03.2'N Longitude: 
Date: • 04/29/73
E-l-73 Gear: 30'SBT 
75°52.0'W Depth: 600 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathyplax typhlus/B 3
Hymenopenaeus debilis/B 4
Metacrangon jacqueti agassizi/B 39
Munida valida/B 36
Pagurus politus/B 1
Parapagurus pilosimanus pilosimanus/B 26
Sabinea hystrix/B 7
Sergestes arcticus/P 1
Stereomastis sculpta sculpta/B 2
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Station: 22046 
Latitude: 34°08.5'N 
Date: 04/30/73
Cruise:
Longitude:
E-l-73 Gear: 30'SBT 
76°04.0'W Depth: 260 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Calappa angusta/B 7
Cancer irroratus/B 1
Dardanus insignis/B 1
Munida iris iris/B 2
Osachila tuberosa/B 2
Pagurus piercei/B 1
Parapenaeus longirostris/B 5
Parthenope pourtalesii/B 1
Portunus spinicarpus/B 4
Ranila constricta/B 2
Station: 22048 
Latitude: 34 27.3'N 
Date: 04/30/73
Cruise: 
Longitude:
E-l-73
76°16.0'W
Gear: 
Depth:
30’SBT 
33 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Hepatus epheliticus/B 1
Station: 22049 
Latitude: 34°27.3'N 
Temperature: 19.4°C
Cruise:
Longitude:
Date:
E-l-73
76°l6.0'W
04/30/73
Gear: 
Depth:
30'SBT 
33 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Calappa flammea/B 
Hepatus epheliticus/B
2
1
Station: 22054 
Latitude: 34°30.0'N 
Date: 05/01/73
Cruise:
Longitude:
E-l-73 Gear: 30'SBT 
76°39.8'W Depth: 12 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 21
Ovalipes stephensoni/B 2
Parapenaeus longirostris/B 12
Metapenaeopsis goodei/B 29
324
Station:
Latitude:
Date:
22056
34°31.6'N
05/01/73
Cruise:
Longitude:
E-l-73 Gear: 30'SBT 
76°41.0'W Depth: 15 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Persephona mediterranea/B 1
Station: 1 Cruise: E-2-74 Gear: 30'SBT
Latitude: 34°36.4'N Longitude: 76°37.6'W Depth: 15 m
Temperature: 17.1°C Date: 04/15/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Ovalipes stephensoni/B 1
Persephona mediterranea/B 1
Station: 
Latitude: 
Temperature:
3
34°22.9’N 
13.5 °C
Cruise:
Longitude:
Date:
E-2-74
75°51.0'W
04/15/74
Gear: 30'SBT 
Depth: 248 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 2
Station:
Latitude:
Date:
4
34 °32.8'N 
04/15/74
Cruise:
Longitude:
E-2-74 Gear: 30'SBT 
75 °23•5'W Depth: 2544 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 
Catapagurus sharrerl/B 
Systellaspis debilis/P
1
2
1
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Station: 6 Cruise: E-2-74 Gear: 30'SBT
Latitude: 35 23.2'N Longitude: 74 43.4'W Depth: 2105 m
Date: 04/16/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Glyphocrangon longirostris/B 5
Hymenopenaeus laevis/B 1
Lithodes agassizii/B 3
Munidopsis rostrata/B 2
Nematocarcinus ensifer/B 25
Parapasiphae sulcatifrons/P 1
Parapagurus pilosimanus pilosimanus/B 2
Pontophilus gracilis/B 1
Pontophilus talismani?/B 1
Sergestes arcticus/P 1
Sergestes robustus/P 1
Stereomastis nana/B 31
Stereomastis sculpta sculpta/B 1
Station: 14 Cruise: E-2-74 Gear: 30'SBT
Latitude: 37°05.0'N Longitude: 74°39.5'W Depth: 248 m
Temperature: 9.8°C Date: 04/17/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthocarpus alexandri/B 2
Cancer borealis/B 5
Cancer irroratus/B 14
Eumunida picta/B 1
Munida iris iris/B 11
Station: 15 Cruise: E-2-74 Gear: 30'SBT
Latitude: 37°03.1'N Longitude: 
Date: 04/17/74
74°36.7'W Depth: 391 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 31
Pandalus propinquus/B 3
Parapenaeus longirostris/B 1
Sergestes arcticus/P 1
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Station: 16 Cruise: E-2-72 Gear: 30'SBT
Latitude: 36°58.0'N Longitude: 74°38.5'W Depth: 307 m
Date: 04/17/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Aristeomorpha foliacea/B 5
Bathynectes superbus/B 18
Bythocaris nana/B 1
Cancer borealis/B 38
Dichelopandalus leptocerus/B 16
Eumunida picta/B 2
Geryon quinquedens/B 5
Hymenopenaeus debilis/B 1
Munida iris iris/B 9
Munida longipes/B 1
Parapandalus willisi/B 72
Penaeopsis serrata/B 1
Plesionika tenuipes/B 9
Sergestes arcticus/P 32
Station: 17 Cruise: E-2-74 Gear: 30'SBT
Latitude: 36 58.2'N Longitude: 74°38.5'W Depth: 681 m
Date: 04/17/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 1
Geryon quinquedens/B 48
Station: 27 Cruise: E-2-74 Gear: 30'SBT
Latitude: 37°01.8'N Longitude: 74°24.4'W Depth: 1670 m
Date: 04/18/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 1
Geryon quinquedens/B 1
Nematocarcinus rotundus/B 4
Sergestes arcticus/P 2
Stereomastis nana/B 1
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Station: 28 
Latitude: 37°07.6'N 
Date: 04/18/74
Cruise: 
Longitude:
E-2-74 
74°19•4 ’W
Gear:
Depth:
30'SBT 
1607 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 3
Benthesicymus bartletti/B 1
Nematocarcinus rotundus/B 1
Parapagurus pilosimanus pilosimanus/B 1
Sergestes arcticus/P 3
Stereomastis nana/B 1
Station: 30 Cruise: E-2-74 Gear: 30'SBT
Latitude: 37°08.5'N Longitude: 74°07.4'W Depth: 1983 m
Date: 04/18/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Gennadas valens/P 1
Munidopsis curvirostra/B 1
Munidopsis rostrata/B 1
Nematocarcinus ensifer/B 9
Parapasiphae macrodactyla/P 1
Sergestes robustus/P 1
Stereomastis nana/B 5
Station: 33 Cruise: 
Latitude: 37°03.8'N Longitude: 
Date: 04/19/74
E-2-74 Gear: 30'SBT 
74°07.3'W Depth: 2165 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Glyphocrangon longirostris/B 2
Glyphocrangon sculpta/B 2
Hymenodora gracilis/P 2
Munidopsis curvirostra/B 2
Munidopsis rostrata/B 2
Nematocarcinus ensifer/B 45
Parapasiphae sulcatifrons/P 1
Stereomastis nana/B 6
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Station: 34 Cruise: E-2-74 Gear: 30'SBT
Latitude: 36°58.1'N Longitude: 74°11.0'W Depth: 2200 m
Date: 04/19/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 1
Acanthephyra purpurea/P 2
Glyphocrangon sculpta/B 4
Munidopsis curvirostra/B 1
Munidopsis rostrata/B 7
Nematocarcinus ensifer/B 12
Parapasiphae sulcatifrons/P 1
Stereomastis nana/B 4
Station: 35 
Latitude: 36°49.4'N 
Date: 04/19/74
Cruise:
Longitude:
E-2-74 Gear: 30'SBT 
74°17.6'W Depth: 2073 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Hymenodora gracilis/P 1
Munidopsis rostrata/B 3
Nematocarcinus ensifer/B 1
Nematocarcinus rotundus/B 1
Polycheles validus/B 1
Station: 36 
Latitude: 36°44.4'N 
Date: 04/19/74
Cruise: 
Longitude:
E-2-74 
74° 37.9 'W
Gear: 
Depth:
30'SBT 
691 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 
Plesiopenaeus edwardsianus/B
61
1
Station: 37 
Latitude: Not Avail. 
Date: 04/19/74
Cruise: 
Longitude:
E-2-74 
Not Avail.
Gear:
Depth:
30'SBT 
958 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 9
329
Station: 38 Cruise: 
Latitude: 36°33.5'N Longitude: 
Date: 04/19/74
E-2-74 Gear: 30'SBT 
74°39.5'W Depth: 969 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 2
Geryon quinquedens/B 8
Metacrangon jacqueti agassizi/B 18
Sabinea hystrix/B 12
Stereomastis sculpta sculpta/B 5
Station: 39 
Latitude: 36°09.2'N 
Date: 04/20/74
Cruise:
Longitude:
E-2-74 Gear: 30'SBT 
74°18.9'W Depth: 2060 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Munidopsis curvirostra/B 2
Munidopsis rostrata/B 13
Nematocarcinus ensifer/B 12
Polycheles validus/B 1
Stereomastis nana/B 5
Station: 
Latitude: 
Date:
40
35°36.3'N 
04/20/74
Cruise:
Longitude:
E-2-74
74°47.1'W
Gear: 30'SBT 
Depth: 637 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Sergestes arcticus/P 5
Station: 41 Cruise: E-2-74 Gear: 30'SBT
Latitude: 35°17.5'N Longitude: 74°45.8'W Depth: 2195 m
Date: 04/21/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Munidopsis rostrata/B 4
Nematocarcinus ensifer/B 4
Stereomastis nana/B 3
330
Station: 
Latitude: 
Temperature:
1A
39° 27 'N 
16.l“C
Cruise:
Longitude:
Date:
D-2-74
72°35'W
05/14/74
Gear: 45'OT 
Depth: 100 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 18
Station: 2 Cruise: 
Latitude: 39°09'N Longitude: 
Temperature: 4.5 C Date:
D-2-74
72°19.5'W
05/14/74
Gear: 45'OT 
Depth: 952 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 2
Acanthephyra purpurea/P 2
Geryon quinquedens/B 88
Metacrangon -jacqueti agassizi/B 5
Munida valida/B 5
Nematocarcinus rotundus/B 4
Oplophorus spinosus/P 1
Sabinea hystrix/B 1
Stereomastis sculpta sculpta/B 4
Station: 3 Cruise: D-2-74 Gear: 45'OT
Latitude: 39°04'N Longitude: 72°32'W Depth: 1143 m
Temperature: 4.3°C Date: 05/14/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 13
Station: 4B Cruise: D-2-74 Gear: 45'OT
Latitude: 38 50'N Longitude: 72°34.5'W Depth: 2196 m
Temperature: 3.2 C Date: 05/16/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Glyphocrangon sculpta/B 2
Nematocarcinus ensifer/B 5
Stereomastis nana/B 11
3 3 1
Station: 4C 
Latitude: 38°43'N 
Temperature: 3.1°C
Cruise: 
Longitude: 
Date:
D-2-74 Gear: 45'OT 
72°30'W Depth: 2379 m 
05/17/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Glyphocrangon sculpta/B 17
Nematocarcinus ensifer/B 15
Station: 5 Cruise: D-2-74 Gear: 45'OT
Latitude: 38°35'N Longitude: 72°23'W Depth: 2500 m
Temperature: 2.9°C Date: 05/15/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 2
Nematocarcinus ensifer/B 2
Parapasiphae sulcatifrons/P 1
Station: 6A Cruise: D-2-74 Gear: 45'0T
Latitude: 38°28'N Longitude: 71°55'W Depth: 2745 m
Temperature: 2.9°C Date: 05/16/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Hepomadus tener/B 5
Nematocarcinus ensifer/B 2
Parapasiphae sulcatifrons/P 1
Station:
Latitude:
Temperature:
6B
38°38'N
3.1°C
Cruise:
Longitude:
Date:
D-2-74 Gear: 45'0T 
72°06'W Depth: 2379 m 
05/16/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Ethusina abyssicola/B 
Nematocarcinus ensifer/B
2
2
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Station: Alvin 2 
Latitude: 39°10'N 
Temperature: 4.5 C
Cruise:
Longitude:
Date:
D-2-74
71°50.5'W
05/17/74
Gear: 45'OT 
Depth: 2288 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Glyphocrangon sculpta/B 
Nematocarcinus ensifer/B
2
1
Station: 3 Cruise: CI-73-10 Gear: 45’OT
Latitude: 37 06.6'N Longitude: 75°37.4'W Depth: 20 m
Temperature: 13.6 C Date: 06/04/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 123
Crangon septemspinosa/B 3
Libinia emarginata/B 9
Ovalipes ocellatus/B 7
Pagurus longicarpus/B 17
Pagurus pollicaris/B 1
Panopeus herbstii/B 1
Station: 5 Cruise: CI-73-10 Gear: 45'0T
Latitude: 37 06.1'N Longitude: 75°00.0'W Depth: 36 m
Temperature: 8.3°C Date: 06/05/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 82
Crangon septemspinosa/B 3
Station: 6 Cruise: CI-73-10 Gear: 45'OT
Latitude: 37°00.0'N Longitude: 75°50.5'W Depth: 39 m
Temperature: 8.9 C Date: 06/05/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Ca nc e r i r ro r a t u s / B 185
Crangon septemspinosa/B 35
Pagurus a cad inn us/B 1
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Station: 7 Cruise: CI-73-10 Gear: 45'OT
Latitude: 36°56.7'N Longitude: 75*06.l'W Depth: 35 m
Temperature: 8.7°C Date: 06/05/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 52
Crangon septemspinosa/B 2
Ovalipes stephensoni/B 1
Station: 
Latitude: 
Temperature:
8
37°00.5'N 
8.1°C
Cruise: 
Longitude: 
Date:
CI-73-10 
74° 59.5'W 
06/05/73
Gear: 45’OT 
Depth: 44 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 35
Station: 9 Cruise: CI-73-10 Gear: 45'OT
Latitude: 37°03.8'N Longitude: 74°51.2’W Depth: 51 m
Temperature: 8.9 °C Date: 06/05/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 1
Cancer irroratus/B 595
Crangon septemspinosa/B 2
Hyas coarctatus/B 5
Pagurus acadianus/B 7
Station: 36 Cruise: CI-73-10 Gear: 45’OT
Latitude: 36°42.0’N Longitude: 74°44.0'W Depth: 88 m
Temperature: 13.6°C Date: 06/07/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 16
Collodes robustus/B 1
Crangon septemspinosa/B 1
Pagurus arcuatus/B 1
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Station: 37 Cruise: 
Latitude: 36°40.8'N Longitude: 
Temperature: 12.6°C 'Date:
CI-73-10
74°44.0'W
06/07/73
Gear: 45'OT 
Depth: 87 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Automate evermanni/B 1
Cancer borealis/B 3
Cancer irroratus/B 70
Collodes robustus/B 3
Crangon septemspinosa/B 22
Dichelopandalus leptocerus/B 32
Homola barbata/B 1
Hyas coarctatus/B 1
Pagurus acadianus/B 2
Pagurus arcuatus/B 1
Scyllarus depressus 1
Station: 38 Cruise: 
Latitude: 36°38.7'N Longitude: 
Temperature: 12.0°C Date:
CI-73-10
74°44.0'¥
06/07/73
Gear: 45'0T 
Depth: 123 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 31
Dichelopandalus leptocerus/B 4
Ethusa microphthalma/B 1
Munida iris iris/B 1
Pagurus longicarpus/B 1
Pontophilus brevirostris/B 1
Sergestes robustus/P 1
Station: 39 Cruise: 
Latitude: 36°36.8'N Longitude: 
Temperature: 11.9°C Date:
CI-73-10
74°44.1'W
06/08/73
Gear: 45'OT 
Depth: 87 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 38
Collodes robustus/B 1
Crangon septemspinosa/B 2
Dichelopandalus leptocerus/B 1
Hyas coarctatus/B 1
Station: 40 Cruise: CI-73-10 Gear: 45'OT
Latitude: 36°33.0’N Longitude: 74°42.3'W Depth: 296 m
Temperature: 8.8°C Date: 06/08/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 21
Cancer borealis/B 51
Cancer irroratus/B 38
Station: 41 Cruise: CI-73-10 
Latitude: 36°31.0'N Longitude: 74°41.5'W 
Temperature: 9.0°C Date: 06/08/73
Gear: 45'OT 
Depth: 317 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Aristeomorpha foliacea/B 1
Bathynectes superbus/B 17
Cancer borealis/B 35
Cancer irroratus/B 23
Dichelopandalus leptocerus/B 51
Geryon quinquedens/B 2
Homarus americanus/B 1
Munida iris iris/B 21
Parapandalus willisi/B 85
Penaeopsis serrata/B 21
Pleoticus robustus/B 2
Plesionika ensis/B 1
Plesionika martia/B 2
Plesionika tenuipes/B 1
Sergestes arcticus/P 18
Station: 42 Cruise: 
Latitude: 36°37.6'N Longitude: 
Temperature: 10.0°C Date:
CI-73-10
74°41.2'W
06/08/73
Gear: 45'OT 
Depth: 256 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 11
Cancer irroratus/B 14
Dichelopandalus leptocerus/B 22
Hadropenaeus modestus/B 1
Homarus americanus/B 6
Munida iris iris/B 30
Munida longipes/B 1
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Station: 42 (continued)
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Pagurus politus/B 1
Parapandalus willisi/B 46
Parapenaeus longirostris/B 1
Penaeopsis serrata/B 3
Plesionika tenuipes/B 2
Station: 44 Cruise: CI-73-10 Gear: 45'OT
Latitude: 36°40.4'N Longitude: 74°40.0'W Depth: 335 m
Temperature: 8.0°C Date: 06/08/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 37
Cancer borealis/B 22
Cancer irroratus/B 17
Dichelopandalus leptocerus/B 5
Eumunida picta/B 1
Geryon quinquedens/B 20
Munida iris iris/B 1
Munida valida/B 1
Pagurus politus/B 7
Parapagurus pictus/B 2
Pleoticus robustus/B 2
Plesionika acanthonotus/B 2
Sergestes arcticus/P 87
Spirontocaris lilljeborgii/B 4
Station: 45 Cruise: CI-73-10 Gear: 45'OT
Latitude: 36°41.0'N Longitude: 74°39.8'W Depth: 390 m
Temperature: 8.4°C Date: 06/09/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 3
Cancer borealis/B 19
Cancer irroratus/B 2
Eumunida picta/B 1
Geryon quinquedens/B 197
Munida valida/B 4
Pagurus politus/B 5
Parapagurus pictus/B 1
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Station: 45 (continued)
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Plesionika acanthonotus/B 1
Plesionika martia/B 1
Sergestes arcticus/P 13
Spirontocaris lill.ieborgii/B 2
Station: 46 Cruise: CI-73-10 Gear: 45'OT
Latitude: 36°37.5'N Longitude: 74°42.7'W Depth: 301 m
Temperature: 8.8°C Date: 06/09/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 1
Pleoticus robustus/B 1
Plesionika martia/B 1
Sergestes arcticus/P 1
Station: 47 Cruise: CI-73-10 Gear: 45'OT
Latitude: 36°36.6'N Longitude: 74°41.9'W Depth: 316 m
Temperature: 8.6°C Date: 06/09/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 22
Cancer borealis/B 86
Cancer irroratus/B 23
Geryon quinquedens/B 22
Station: 48 Cruise: CI-73-10 Gear: 45'OT
Latitude: 36°35.3'N Longitude: 74°39.4'W Depth: 751 m
Temperature: 5.1 C Date: 06/09/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 2
Bathynectes superbus/B 1
Gennadas valens/P 4
Geryon quinquedens/B 27
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Station: 48 (continued)
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Hymenopenaeus debilis/B 1
Metacrangon jacqueti agassizi/B 23
Sergestes japonicus/P 1
Sergestes robustus/P 4
Sergestes arcticus/P 82
Sergestes sp. 1
Stereomastis sculpta sculpta/B 1
Station: 49 Cruise: 
Latitude: 36 41.5'N Longitude: 
Date: 06/09/73
CI-73-10 Gear: 45'OT 
74°37.4'W Depth: 742 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 3
Geryon quinquedens/B 34
Metacrangon jacqueti agassizi/B 7
Plesiopenaeus edwardsianus/B 1
Sabinea hystrix/B 1
Sergestes arcticus/P 6
Stereomastis sculpta/B 1
Station: 50 Cruise: 
Latitude: 36 42.2'N Longitude: 
Temperature: 5.1 C Date:
CI-73-10 
74° 36.3 'W 
06/09/73
Gear: 45'OT 
Depth: 786 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 2
Gennadas valens/P 1
Geryon quinquedens/B 28
Metacrangon jacqueti agassizi/B 5
Sergestes arcticus/P 10
Stereomastis sculpta sculpta/B 7
3 3 9
Station: 51 Cruise: 
Latitude: 36°38.1'N Longitude: 
Temperature: 5.2°C Date:
CI-73-10
74°39.6'W
06/10/73
Gear: 45'OT 
Depth: 680 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Gennadas valens/P 2
Geryon quinquedens/B 15
Metacrangon /jacqueti agassizi/B 16
Munida valida/B 1
Plesiopenaeus edwardsianus/B 1
Sergestes arcticus/P 30
Stereomastis sculpta sculpta/B 1
Station: 53 Cruise: 
Latitude: 36 30.4'N Longitude: 
Temperature: 5.1°C Date:
CI-73-10 
74° 39. 8' W 
06/10/73
Gear: 45'0T 
Depth: 753 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Dichelopandalus leptocerus/B 1
Geryon quinquedens/B 88
Metacrangon /jacqueti agassizi/B 89
Munida valida/B 2
Plesiopenaeus edwardsianus/B 1
Sabinea hystrix/B 1
Sergestes arcticus/P 45
Stereomastis sculpta sculpta/B 2
Station: 54 Cruise: CI-73-10 Gear: 45'OT
Latitude: 36°36.6'N Longitude: 74°42.8'W Depth: 136 m
Temperature: 12.6°C Date: 06/10/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 6
Cancer irroratus/B 29
Collodes robustus/B 1
Ethusa microphthalma/B 1
Homola barbata/B 1
Munida iris iris/B 23
Scyllarus chacei/B 1
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Station: 55o 
Latitude: 36 37.4'N 
Temperature: 12.8°C
Cruise: 
Longitude: 
Date:
CI-73-10 
74° 43.1 'W 
06/10/73
Gear: 45'OT 
Depth: 118 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 11
Homarus americanus/B 2
Station: 57 
Latitude: 36°4l.3'N 
Temperature: 4.1 C
Cruise: 
Longitude: 
Date:
CI-73-10
74°34.4'W
06/11/73
Gear: 45'OT 
Depth: 1193 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Lithodes agassizii/B 2
Station: 58 Cruise: 
Latitude: 37 07.8'N Longitude: 
Temperature: 11.8°C Date:
CI-73-10
74°46.0'W
06/11/73
Gear: 45'OT 
Depth: 90 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 11
Cancer irroratus/B 81
Crangon septemspinosa/B 2
Dichelopandalus leptocerus/B 6
Homarus americanus/B 1
Hyas coarctatus/B 2
Munida iris iris/B 1
Station: 59 Cruise: CI-73-10 Gear: 45'OT
Latitude: 37°06.6'N Longitude: 74°38.5'W Depth: 87 m
Temperature: 12.2°C Date: 06/11/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 1
Cancer irroratus/B 57
Munida iris iris/B 4
Parthenope pourtalesii/B 4
3 4 1
Station: 60 Cruise: CI-73-10 Gear: 45rOT
Latitude: 37°06.4'N Longitude: 74° 35.6'W Depth: 100 m
Temperature: 13.1°C Date: 06/11/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 49
Cancer irroratus/B 5
Homarus americanus/B 2
Munida iris iris/B 4
Parthenope pourtalesii/B 1
Station: 73 Cruise: CI-73-10 Gear: 45'OT
Latitude: 37°04.8'N Longitude: 74°42.6'W Depth: 166 m
Temperature: 10.6°C Date: 06/11/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 2
Cancer borealis/B 139
Cancer irroratus/B 3
Homarus americanus/B 5
Munida iris iris/B 4
Station: 74 Cruise: 
Latitude: 37 06.0'N Longitude: 
Temperature: 10.8 C Date:
CI-73-10 
74°41.2'W 
06/11/73
Gear: 45'OT 
Depth: 249 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Aristeomorpha foliacea/B 1
Aristeus antillensis/B 4
Bathynectes superbus/B 16
Cancer borealis/B 52
Dichelopandalus leptocerus/B 5
Homarus americanus/B 7
Lithodes maja/B 1
Munida iris iris/B 3
Pasiphaea multidentata/P 1
Plesionika tenuipes/B 1
Plesiopenaeus edwardsianus/B 4
Sergestes arcticus/P 135
Spirontocaris lilljeborgii/B 3
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Station: 75 Cruise: 
Latitude: 37 06.6'N Longitude: 
Temperature: 8.2 C Date:
CI-73-10
74°34.3'W
06/11/73
Gear: 45'OT 
Depth: 403 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 44
Pandalus propinquus/B 1
Sergestes arcticus/P 92
Sergestes robustus/P 4
Spirontocaris lilljeborgii/B 4
Station: 76 Cruise: 
Latitude: 37 09.0'N Longitude: 
Temperature: 8.3 C Date:
CI-73-10
74°32.6'W
06/12/73
Gear: 45'0T 
Depth: 270 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Aristeus antillensis/B 2
Aristeomorpha foliacea/B 2
Bathynectes superbus/B 15
Cancer borealis/B 57
Cancer irroratus/B 1
Dichelopandalus leptocerus/B 2
Eumunida picta/B 2
Homarus americanus/B 3
Munida iris iris/B 20
Pagurus politus/B 3
Sergestes arcticus/P 29
Station: 78 Cruise: 
Latitude: 36°58.6'N Longitude: 
Temperature: 8.7°C Date:
CI-73-10
74°37.0'W
06/12/73
Gear: 45'OT 
Depth: 292 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 14
Cancer borealis/B 19
Cancer irroratus/B 12
Dichelopandalus leptocerus/B 12
Eumunida picta/B 3
Munida iris iris/B 19
Parapandalus willisi/B 41
Penaeopsis serrata/B 1
Plesionika tenuipes/B 17
Sergestes arcticus/P 1
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Station: 79 Cruise: 
Latitude: 37°05.3'N Longitude: 
Temperature: 11.3°C Date:
CI-73-10
74°40.7'W
06/12/73
Gear: 45'OT 
Depth: 252 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 9
Cancer borealis/B 51
Cancer irroratus/B 13
Dichelopandalus leptocerus/B 247
Homarus americanus/B 43
Munida iris iris/B 33
Parapandalus willisi/B 1
Parapenaeus longirostris/B 1
Penaeopsis serrata/B 2
Station: 80 Cruise: 
Latitude: 37°06.5'N Longitude: 
Temperature: 8.7°C Date:
CI-73-10
74°41.0'W
06/12/73
Gear: 45'OT 
Depth: 279 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 61
Cancer irroratus/B 4
Dichelopandalus leptocerus/B 44
Homarus americanus/B 10
Munida iris iris/B 1
Pagurus politus/B 1
Penaeopsis serrata/B 2
Sergestes arcticus/P 42
Station: 81 Cruise: 
Latitude: 37°00.0'N Longitude: 
Temperature: 4.8°C Date:
CI-73-10
74°36.0'W
06/12/73
Gear: 45'OT 
Depth: 729 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Geryon quinquedens/B 11
Metacrangon jacqueti agassizi/B 15
Sergestes arcticus/P 33
Stereomastis sculpta sculpta/B 4
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Station: 82^ Cruise: 
Latitude: 37 06.3'N Longitude: 
Temperature: 4.9°C Date:
CI-73-10
74‘31.5'W
06/13/73
Gear: 45'OT 
Depth: 716 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 3
Metacrangon jacqueti agassizi/B 3
Sabinea hystrix/B 2
Spirontocaris lilljeborgii/B 9
Station: 83 Cruise: 
Latitude: 37 05.5'N Longitude: 
Temperature: 4.3 C Date:
CI-73-10
74°28.8'W
06/13/73
Gear: 45'OT 
Depth: 986 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 2
Acanthephyra purpurea/P 2
Geryon quinquedens/B 19
Metacrangon jacqueti agassizi/B 3
Munida microphthalma/B 1
Plesiopenaeus edwardsianus/B 1
Sabinea hystrix/B 11
Sergestes arcticus/P 47
Sergestes robustus/P 1
Stereomastis sculpta sculpta/B 2
Station: 84 Cruise: 
Latitude: 37°03.5'N Longitude: 
Temperature: 4.8°C Date:
CI-73-10
74°36.0'W
06/13/73
Gear: 45'OT 
Depth: 636 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Geryon quinquedens/B 28
Hymenopenaeus debilis/B 1
Metacrangon jacqueti agassizi/B 2
Munida valida/B 1
Munidopsis curvirostra/B 1
Pagurus politus/B 1
Sergestes arcticus/P 9
Sergestes robustus/P 1
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Station: 85 Cruise: CI-73-10 Gear: 45'OT
Latitude: 37 06.3'N Longitude: 74 31.8'W Depth: 776 m
Temperature: 4.7 C Date: 06/13/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 8
Metacrangon jacqueti agassizi/B 1
Nematocarcinus rotundus/B 1
Sabinea hystrix/B 5
Station: 86 Cruise: CI-73-10 Gear: 45’OT
Latitude: 37°05.4'N Longitude: 74°38.7'W Depth: 108 m
Temperature : 12.7°C Date: 06/14/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Munida iris iris/B 2
Station: 87 Cruise: CI-73-10 Gear: 45'OT
Latitude: 37°06.9'N Longitude: 74°40.1'W Depth: 92 m
Temperature: 12.9°C Date: 06/14/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 
Homarus americanus/B 
Munida iris iris/B
2
1
13
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Station: 88 Cruise: CI-73-10 Gear: 45'OT
Latitude: 37°06.9'N Longitude: 74°40.3 'W Depth: 113 m
Temperature: 7.5°C Date: 06/14/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 2
Cancer irroratus/B 20
Munida iris iris/B 1
Station: 89 Cruise: 
Latitude: 37°00.0'N Longitude: 
Temperature: 8.0°C Date:
CI-73-10 
74° 37.3 'W 
06/14/73
Gear: 45'OT 
Depth: 367 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Aristeomorpha foliacea/B 1
Cancer borealis/B 1
Geryon quinquedens/B 118
Munida valida/B 1
Pleoticus robustus/B 1
Plesionika acanthonotus/B 5
Sergestes arcticus/P 205
Spirontocaris lill.ieborgii/B 9
Scyllarus chacei/B 1
Station: 90 Cruise: 
Latitude: 37°01.0'N Longitude: 
Temperature: 3.9°C Date:
CI-73-10 
74° 24.5'W 
06/14/73
Gear: 45'OT 
Depth: 1488 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 3
Benthesicymus bartletti/B 3
Gennadas valens/P 2
Geryon quinquedens/B 1
Glyphocrangon longirostris/B 1
Hymenodora gracilis/P 1
Meningodora compsa/ 1
Nematocarcinus rotundus/B 5
Sergestes arcticus/P 9
Stereomastis nana/B 8
Stereomastis sculpta sculpta/B 1
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Station: 91 Cruise: CI-73-10 Gear: 45'OT
Latitude: 37°03.5'N Longitude: 74°20.9'W Depth: 1719 m
Temperature: 3.6°C Date: 06/14/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 1
Acanthephyra purpurea/P 1
Eryoneicus sp./P 1
Gennadas valens/P 1
Hymenodora gracilis/P 4
Nematocarcinus ensifer/B 1
Parapasiphae sulcatifrons/P 5
Pasiphaea tarda/P 1
Polycheles granulatus/B 1
Sergestes arcticus/P 5
Sergestes japonicus/P 4
Sergestes robustus/P 1
Stereomastis nana/B 1
Station: 92 Cruise: CI-73-10 Gear: 45'OT
Latitude: 37°03.4'N Longitude: 74°17.0'W Depth: 1876 m
Temperature: 3.5°C Date: 06/14/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 1
Acanthephyra purpurea/P 1
Munidopsis curvirostra/B 3
Munidopsis rostrata/B 2
Nematocarcinus ensifer/B 1
Parapasiphae sulcatifrons/P 1
Sergestes arcticus/P 5
Stereomastis nana/B 1
Systellaspis braueri/P 1
348
Station: 95 Cruise: 
Latitude: 37 01.6'N Longitude: 
Temperature: 3.8°C Date:
CI-73-10 
74° 22.5 'W 
06/15/73
Gear: 45'OT 
Depth: 1591 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra eximia/B 1
Acanthephyra pelagica/P 3
Benthesicymus bartletti/B 1
Glyphocrangon longirostris/B 1
Munidopsis curvirostra/B 2
Nematocarcinus ensifer/B 1
Nematocarcinus rotundus/B 8
Notostomous robustus/P 1
Pandalus propinquus/B 1
Parapasiphae sulcatifrons/P 1
Sergestes arcticus/P 3
Stereomastis nana/B 11
Station: 96 Cruise: 
Latitude: 36 46.4'N Longitude: 
Temperature: 3.6 C Date:
CI-73-10 Gear: 45'OT 
74° 25.5'W Depth: 1678 m 
06/15/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra eximia/B 1
Acanthephyra pelagica/P 1
Acanthephyra purpurea/P 1
Benthesicymus bartletti/B 1
Glyphocrangon longirostris/B 1
Nematocarcinus ensifer/B 7
Stereomastis nana/B 3
Station: 97 Cruise: CI-73-10 Gear: 45'OT
Latitude: 36°50.2'N Longitude: 74° 32.5'W Depth: 1350 m
Temperature: 4.1°C Date: 06/16/73
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Benthesicymus bartletti/B 
Geryon quinquedens/B
1
1
349
Station:
Latitude
Date:
2
: 35°12.0 'N 
07/21/75
Cruise: 
Longitude:
E-6-75 Gear: 30’SBOT 
75°19.9'W Depth: 15 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Libinia emarginata/B 1
Ovalipes stephensoni/B 1
Station: 4 Cruise: E-6-75 Gear: 30'SBOT
Latitude: 36°36.2'N Longitude: 74°00.5 'W Depth: 474 m
Temperature: 12.7 C Date: 07/22/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 4
Geryon quinquedens/B 4
Pagurus politus/B 3
Pandalus propinquus/B 1
Parapandalus willisi/B 36
Pleoticus robustus/B 4
Sergestes arcticus/P 4
Station: 5 Cruise: E-6-75 Gear: 3O'SB0T
Latitude: 36°41.2'N Longitude: 74°40.0'W Depth: 622 m
Temperature: 12.8°C Date: 07/22/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Metacrangon jacqueti agassizi/B 8
Sabinea hystrix/B 2
Sergestes arcticus/P 27
Sergestes robustus/P 1
Station: 
Latitude: 
Temperature:
6
36°41.8'N
4.6°C
Cruise: 
Longitude: 
Date:
E-6-75 
74° 32.5 ' W 
07/22/75
Gear: 30'SBOT 
Depth: 948 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 6
350
Station: 7 Cruise: 
Latitude: 36°40.9'N Longitude: 
Date: 07/22/75
E-6-75 Gear: 30'SBOT 
74° 35.8'W Depth: 1111 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 2
Glyphocrangon longirostris/B 2
Nematocarcinus robustus/B 1
Sabinea hystrix/B 2
Station: 8 
Latitude: 36°38.7'N 
Date: 07/22/75
Cruise: 
Longitude:
E-6-75 Gear: 30'SBOT 
74 33.5'W Depth: 1414 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Lithodes agassizii/B 1
Station: 10 Cruise: 
Latitude: 36°43.0'N Longitude: 
Temperature: 12.6 C Date:
E-6-75 
74° 39.0 'W 
07/23/75
Gear: 30'SBOT 
Depth: 395 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Dichelopandalus leptocerus/B 1
Geryon quinquedens/B • 4
Pleoticus robustus/B 1
Sergestes arcticus/P 8
Station: 11 Cruise: 
Latitude: 36°37.9'N Longitude: 
Temperature: 10.5°C Date:
E-6-75
74°38.0'W
07/23/75
Gear: 30'SBOT 
Depth: 895 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 8
Metacrangon jacqueti agassizi/B 14
Sabinea hystrix/B 4
Sergestes arcticus/P 4
Stereomastis sculpta sculpta/B 1
351
Station: 12 Cruise: E-6-75 Gear: 30'SBOT
Latitude: 36°43.3'N Longitude: 74 ° 37.4'W Depth: 846 m
Temperature: 9.8°C Date: 07/23/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 18
Hymenopenaeus debilis/B 1
Metacrangon /jacqueti agassizi/B 7
Munida valida/B 2
Pandalus propinquus/B 2
Pontophilus gracilis/B 1
Sergestes arcticus/P 21
Station: 13 Cruise: E-6-75 Gear: 30'SBOT
Latitude: 36°40.6'N Longitude: 74° 37.4' W Depth: 1521 m
Date: 07/23/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Benthesicymus bartletti/B 9
Geryon quinquedens/B 1
Munida microphthalma/B 1
Nematocarcinus cursor/B 3
Nematocarcinus rotundus/B 15
Stereomastis nana/B 3
Station: 14 Cruise: E-6-75 Gear: 30'SBOT
Latitude: 36°42.1'N Longitude: 74° 25.0'W Depth: 1675 m
Temperature: 4.3°C Da te: 07/23/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Gennadas valens/P 2
Hymenodora gracilis/P 2
Parapasiphae sulcatifrons/P 1
Sabinea hystrix/B 1
Sergestes arcticus/P 19
Sergestes japonicus/P 1
Stereomastis nana/B 1
Stereomastis sculpta sculpta/ b 1
352
Station:
Latitude:
Date:
15
36° 41.31N 
07/23/75
Cruise: 
Longitude:
E-6-75 
74° 29.0 'W
Gear: 
Depth:
30'SBOT 
1852 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 2
Glyphocrangon longirostris/B 3
Nematocarcinus cursor/B 1
Nematocarcinus ensifer/B 9
Sergestes arcticus/P 2
Stereomastis nana/B 10
Station: 17 Cruise: E-6-75 Gear: 30'SB0T
Latitude: 36°34.7'N Longitude: 
Date: 07/24/75
74° 22.8'¥ Depth: 1765 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 1
Acanthephyra purpurea/P 2
Hymenodora gracilis/P 1
Nematocarcinus rotundus/B 1
Stereomastis nana/B 7
Stereomastis sculpta sculpta/B 1
Station: 18 Cruise: E-6-75 Gear: 30’SBOT
Latitude: 36°40.2'N Longitude: 
Date: 07/24/75
74°15.5 'W Depth: 2130 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 3
Acanthephyra purpurea/P 1
Gennadas valens/P 1
Glyphocrangon longirostris/B 1
Hymenodora gracilis/P 3
Parapasiphae sulcatifrons/P 1
Sergestes arcticus/P 2
Stereomastis nana/B 3
Stereomastis sculpta sculpta/B 1
353
Station: 19 Cruise: E-6-75 Gear: 30'SBOT
Latitude: 36°43.5'N Longitude: 74°15.0'W Depth: 2125 m
Date: 07/24/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Glyphocrangon sculpta/B ‘ 1
Munidopsis rostrata/B 4
Nematocarcinus ensifer/B 8
Stereomastis nana/B 6
Station: 20q Cruise: E-6-75 Gear: 30'SBOT
Latitude: 36 42.0'N Longitude: 74 04.5'W Depth: 2400 m
Date: 07/24/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 3
Glyphocrangon sculpta/B 46
Hepomadus tener/B 3
Munidopsis bairdii/B 2
Munidopsis rostrata/B 7
Nematocarcinus ensifer/B 14
Stereomastis nana/B 1
Station: 22 Cruise: E-6-75 Gear: 30'SBOT
Latitude: 36°48.0'N Longitude: 73°32.7'W Depth: 2937 m
Date: 07/25/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 1
Acanthephyra purpurea/P 1
Benthesicymus bartletti/B 1
Ethusina abyssicola/B 5
Lithodes agassizii/B 4
Nematocarcinus ensifer/B 1
Parapagurus pilosimanus pilosimanus/B 3
Sergestes robustus/P 1
354
Station: 26 Cruise: E-6-75 Gear: 30'SBOT
Latitude: 38°50.5'N Longitude: 72°32.5'W Depth: 2071 m
Date: 07/27/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Glyphocrangon longirostris/B 3
Glyphocrangon sculpta/B 5
Hymenopenaeus laevis/B 1
Munidopsis curvirostra/B 1
Nematocarcinus ensifer/B 4
Stereomastis nana/B 16
Station: 27 
Latitude: 38 52.5'N 
Date: 07/28/75
Cruise: 
Longitude:
E-6-75 Gear: 30'SBOT 
72° 26.5'W Depth: 2319 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Glyphocrangon sculpta/B 2
Nematocarcinus ensifer/B 1
Parapasiphae sulcatifrons/P 1
Stereomastis nana/B 1
Station: 29 
Latitude: 38 51.0'N 
Date: 07/28/75
Cruise: 
Longitude:
E-6-75 Gear: 30'SBOT 
72°44.1'W Depth: 1333 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 2
Nematocarcinus rotundus/B 1
Parapagurus pilosimanus pilosimanus/B 1
Station: 30 Cruise: 
Latitude: 38°52.8'N Longitude: 
Date: 07/28/75
E-6-75 Gear: 30'SBOT 
72°45.7'W Depth: 1018 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 13
Sergestes arcticus/P 1
Stereomastis sculpta sculpta/B 1
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Station: 31 
Latitude: 38°54.4'N 
Date: 07/28/75
Cruise: 
Longitude:
E-6-75 Gear: 30'SBOT 
72°48.5'W Depth: 610 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 12
Munida valida/B 2
Plesiopenaeus armatus/B 1
Sergestes arcticus/P 1
Station: 32 Cruise: 
Latitude: 38°59.0'N Longitude: 
Date: 07/29/75
E-6-75 Gear: 30'SBOT 
72° 51.5'W Depth: 838 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 8
Metacrangon jacqueti agassizi/B 1
Plesiopenaeus armatus/B 1
Sabinea hystrix/B 1
Station: 33 
Latitude: 38°50.4'N 
Date: 07/29/75
Cruise: 
Longitude:
E-6-75 Gear: 30'SB0T 
72°53.1'W Depth: 542 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 29
Nematocarcinus cursor/B 1
Pandalus propinquus/B 1
Sergestes arcticus/P 28
Station: 34 
Latitude: 38°46.7'N 
Date: 07/29/75
Cruise: 
Longitude:
E-6-75 Gear: 30'SBOT 
72°53.5'W Depth: 339 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Geryon quinquedens/B 6
Munida valida/B 1
Sergestes robustus/P 1
Stereomastis sculpta sculpta/B 1
356
Station: 35 Cruise: E-6-75 Gear: 30'SBOT
Latitude: 38°49.4'N Longitude: 73°00.5'W Depth: 521 m
Date: 07/29/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 7
Station: 37 Cruise: 
Latitude: 38°38.6'N Longitude: 
Date: 07/29/75
E-6-75 Gear: 30'SBOT 
73°01.0'W Depth: 1070 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 3
Geryon quinquedens/B 9
Metacrangon jacqueti agassizi/B 2
Nematocarcinus cursor/B 2
Pandalus propinquus/B 1
Sabinea hystrix/B 8
Station: 38 Cruise: 
Latitude: 38°27.3'N Longitude: 
Date: 07/29/75
E-6-75 Gear: 30'SBT 
73°03.5'W Depth: 2068 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Ephyrina bifida/P 1
Glyphocrangon longirostris/B 1
Glyphocrangon sculpta/B 5
Hymenopenaeus laevis/B 1
Munidopsis rostrata/B 3
Nematocarcinus ensifer/B 7
Polycheles granulatus/B 1
Polycheles validus/B 1
Sabinea hystrix/B 2
Stereomastis nana/B 19
Systellaspis braueri/P 1
357
Station: 39 
Latitude: 38“31.5'N 
Date: 07/30/75
Cruise:
Longitude:
E-6-75 Gear: 30'SBOT 
72°45.8'W Depth: 2337 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Glyphocrangon sculpta/B 24
Polycheles validus/B 1
Station: 40 
Latitude: 38°34.0'N 
Date: 07/30/75
Cruise: 
Longitude:
E-6-75 Gear: 30'SBOT 
72°4l.5'W Depth: 2455 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Glyphocrangon sculpta/B 21
Munidopsis rostrata/B 5
Stereomastis nana/B 6
Station: 41 
Latitude: 38°29.8'N 
Date: 07/30/75
Cruise:
Longitude:
E-6-75 Gear: 30'SBOT 
72° 32.9'W Depth: 2632 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Aristeomorpha foliacea/B 1
Glyphocrangon sculpta/B 9
Lithodes agassizii/B 4
Munidopsis rostrata/B 1
Nematocarcinus ensifer/B 6
Station: 42 
Latitude: 38°34.0'N 
Date: 07/30/75
Cruise: 
Longitude:
E-6-75 Gear: 30'SBOT 
72° 25.6'W Depth: 2650 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 4
Glyphocrangon sculpta/B 4
Lithodes agassizii/B 3
Munidopsis rostrata/B 1
Nematocarcinus ensifer/B 12
358
Station: 43 
Latitude: 38°45.8'N 
Date: 07/31/75
Cruise: 
Longitude:
E-6-75 Gear: 30'SBOT 
72°41.6'W Depth: 1875 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Nematocarcinus ensifer/B 1
Sergestes arcticus/P 1
Stereomastis nana/B 7
Station: 44 
Latitude: 38°04.5'N 
Date: 07/31/75
Cruise: 
Longitude:
E-6-75 Gear: 30'SBOT 
73°41.4'W Depth: 543 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 29
Munida valida/B 2
Pandalus propinquus/B 5
Sergestes arcticus/P 1
Station: 46 
Latitude:- 37°26.5'N 
Date: 07/31/75
Cruise: 
Longitude:
E-6-75 Gear: 30'SBOT 
74°20.5'W Depth: 670 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 8
Metacrangon iacqueti agassizi/B 4
Sergestes arcticus/P 12
Station: 47 
Latitude: 37°01.5'N 
Date: 08/01/75
Cruise: 
Longitude:
E-6-75 Gear: 30’SBT 
74°38.8'W Depth: 178 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthocarpus alexandri/B 1
Aristeomorpha foliacea/B 2
Homarus americanus/B 1
Munida iris iris/B 224
Parapenaeus longirostris/B 2
Plesionika tenuipes/B 1
Pontophilus brevirostris/B 2
Processa bermudensis/B T
Solenocera necopina/B 1
359
Station: 6 Cruise: GI-75-08 Gear: 45'0T
Latitude: 37°08.0'N Longitude: 74°44.0'W Depth: 92 m
Temperature: 12.9°C Date: 09/09/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 11
Cancer irroratus/B 41
Munida iris iris/B 2
Portunus gibbesii/B 9
Station: 7 Cruise: GI-75-08 Gear: 45'0T
Latitude: 37°02.2'N Longitude: 74° 43.3'W Depth: 85 m
Temperature: 12.8 C Date: 09/09/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 2
Cancer irroratus/B 337
Station: 8 Cruise: 
Latitude: 37°07.1'N Longitude: 
Temperature: 13.0 C Date:
GI-75-08 
74° 40.1'W 
09/09/75
Gear: 45'0T 
Depth: 90 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 8
Cancer irroratus/B 15
Crangon septemspinosa/B 1
Dichelopandalus leptocerus/B 2
Homarus americanus/B 2
Munida iris iris/B 643
Station: 9 Cruise: GI-75-08 Gear: 45'OT
Latitude: 37°05.3'N Longitude: 74°40.8'W Depth: 100 m
Temperature: 13.4°C Date: 09/09/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 2
Cancer irroratus/B 18
Collodes robustus/B 3
Munida iris iris/B 2
360
Station: 10 Cruise: 
Latitude: 37°05.3'N Longitude: 
Temperature: 9.0°C Date:
GI-75-08
74°40.8'W
09/09/75
Gear: 45’OT 
Depth: 306 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 120
Cancer irroratus/B 73
Dichelopandalus leptocerus/B 12
Heterocarpus ensifer/B 2
Homarus americanus/B 1
Pagurus £olitus/B 6
Parapenaeus longirostris/B 1
Station: 11 Cruise: 
Latitude: 37°06.2'N Longitude: 
Temperature: 13.5°C Date:
GI-75-08 
74°44.7 'W 
09/09/75
Gear: 45'OT 
Depth: 108 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Dichelopandalus leptocerus/B 3
Homarus americanus/B 1
Munida iris iris/B 288
Plesionika edwardsi/B 1
Station: 12 Cruise: 
Latitude: 37°06.5'N Longitude: 
Temperature: 12.8°C Date:
GI-75-08 
74*41.8fW 
09/10/75
Gear: 45'OT 
Depth: 95 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 3
Cancer irroratus/B 5
Crangon septemspinosa/B 23
Dichelopandalus leptocerus/B 13
Homarus americanus/B 2
Munida iris iris/B 558
Parthenope pourtalesii/B 1
Plesionika edwardsi/B 16
Sergestes arcticus/P 1
Sergestes robustus/P 9
361
Station: 13 Cruise: GI-75-08 Gear: 45'OT
Latitude: 37°06.6'N Longitude: 74°36.6'W Depth: 90 m
Temperature: 13.0°C Date: 09/10/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 1
Cancer borealis/B 3
Cancer irroratus/B 2
Crangon septemspinosa/B 284
Dichelopandalus leptocerus/B 120
Euprognatha rastellifera/B 1
Munida iris iris/B 3
Pagurus piercei/B 54
Parapenaeus longirostris/B 3
Plesionika tenuipes/B 2
Pontophilus brevirostris/B 23
Porcellana sigsbeiana/B 1
Processa bermudensis/B 21
Solenocera necopina/B 8
Station: 14 Cruise: 
Latitude: 37°08.4'N Longitude: 
Temperature: 7.8°C Date:
GI-75-08
74°30.5'W
09/10/75
Gear: 45'OT 
Depth: 330 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 1
Cancer borealis/B 41
Cancer irroratus/B 10
Dichelopandalus leptocerus/B 4
Eumunida picta/B 1
Geryon quinquedens/B 68
Homarus americanus/B 3
Munida valida/B 6
Pagurus politus/B 1
Pandalus propinquus/B 5
Parapandalus willisi/B 5
Penaeopsis serrata/B 10
Plesionika acanthonotus/B 2
Plesionika tenuipes/B 2
Spirontocaris lill.ieborgii/B 4
362
Station: 15 Cruise: GI-75-08 Gear: 45'OT
Latitude: 37 07.7'N Longitude: 74 31.9'W Depth: 277 m
Temperature: 9.2°C Date: 09/10/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 12
Cancer borealis/B 38
Crangon septemspinosa/B 1
Dichelopandalus leptocerus/B 31
Geryon quinquedens/B 59
Homarus americanus/B 10
Munida iris iris/B 797
Parapenaeus longirostris/B 2
Parapandalus willisi/B 2
Penaeopsis serrata/B 10
Pleoticus robustus/B 20
Spirontocaris lilljeborgii/B 2
Station: 17 Cruise: GI-75-08
Latitude: 37°04.5'N Longitude: 74°30.6'W
Temperature: 5.3°C Date: 09/10/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 24
Metacrangon jacqueti agassizi/B 3
Sergestes arcticus/P 1
Stereomastis sculpta sculpta/B 1
Station: 18 Cruise: 
Latitude: 37°04.7'N Longitude: 
Temperature: 11.1°C Date:
GI-75-08 
74° 34.3 ’ W 
09/10/75
Gear: 45'OT 
Depth: 210 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Aristeomorpha foliacea/B 1
Bathynectes superbus/B 63
Cancer borealis/B 10
Cancer irroratus/B 22
Collodes robustus/B 2
Dichelopandalus leptocerus/B 14
Hadropenaeus affinis/B 1
Homarus americanus/B 5
Munida iris iris/B 3374
Pagurus acadianus/B 1
Gear: 45'OT
Depth: 662 m
363
Station: 19 Cruise: 
Latitude: 36°57.4'N Longitude: 
Temperature: 11.0°C Date:
GI-75-08 
74° 37 .5 'W 
09/11/75
Gear: 45'OT 
Depth: 221 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthocarpus alexandri/B 4
Bathynectes superbus/B 12
Cancer borealis/B 22
Cancer irroratus/B 377
Crangon septemspinosa/B 2
Dichelopandalus leptocerus/B 35
Euprognatha rastellifera/B 1
Homarus americanus/B 11
Munida iris iris/B 476
Munida longipes/B 2
Pagurus piercei/B 10
Plesionika edwardsi/B 2
Plesionika tenuipes/B 1
Pontophilus brevirostris/B 10
Processa bermudensis/B 3
Station: 20 Cruise: 
Latitude: 36°59.6'N Longitude: 
Temperature: 4.5°C Date:
GI-75-08 
74° 33.5 'W 
09/11/75
Gear: 45'OT 
Depth: 828 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 10
Metacrangon -jacqueti agassizi/B 4
Sabinea hystrix/B 3
Sergestes arcticus/P 1
Stereomastis sculpta sculpta/B 2
Station: 22 Cruise: GI-75-08 Gear: 45'OT
Latitude: 36 58.6'N Longitude: 74°33.8'W Depth: 906 m
Temperature: 4.3 C Date: 09/11/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 18
Metacrangon jacqueti agassizi/B 9
Sabinea hystrix/B 2
364
Station: 
Latitude: 
Temperature
25
36° 59.6 'N 
: 4 .9° C
Cruise: 
Longitude: 
Date:
GI-75-08 
74° 35.6 'W 
09/12/75
Gear: 45'OT 
Depth: 390 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 11
Station: 27 Cruise: GI-75-08 Gear: 45'OT
Latitude: 37°09.9'N Longitude: 74° 24.8'W Depth: 1287 m
Temperature: 4.0°C Date: 09/12/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 1
Acanthephyra purpurea/P 1
Benthesicymus bartletti/B 19
Benthesicymus filipes/B 1
Geryon quinquedens/B 32
Heterocarpus oryx/B 1
Lithodes agassizii/B 5
Nematocarcinus cursor/B 12
Nematocarcinus rotundus/B 21
Parapagurus pilosomanus pilosomanus/B 1
Parapasiphae sulcatifrons/P 1
Polycheles granulatus/B 2
Sabinea hystrix/B 2
Sergestes arcticus/P 2
Stereomastis sculpta sculpta/B 1
Station: 28 Cruise: GI-75-08 Gear: 45'OT
Latitude: 37°08.5'N Longitude: 74*21.9'W Depth: 1663 m
Temperature: 3.8°C Date: 09/12/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 1
Benthesicymus bartletti/B 2
Geryon quinquedens/B 1
Stereomastis nana/B 2
Stereomastis sculpta sculpta/B 1
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Station: 29 Cruise: 
Latitude: 37°00.0'N Longitude: 
Temperature: 3.8°C Date:
GI-75-08 
74°19.0 'W 
09/12/75
Gear: 45'OT 
Depth: 1698 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra eximia/B 1
Benthesicymus bartletti/B 2
Benthesicymus filipes/B 2
Glyphocrangon longirostris/B 1
Munida microphthalma/B 1
Munidopsis curvirostra/B 2
Nematocarcinus rotundus/B 18
Nematocarcinus ensifer/B 3
Polycheles granulatus/B 1
Polycheles validus/B 1
Stereomastis sculpta sculpta/B 2
Stereomastis nana/B 5
Station: 31 Cruise: 
Latitude: 36°57.7'N Longitude: 
Temperature: 4.0 C Date:
GI-75-08 
74° 32.6 'W 
09/13/75
Gear: 45'OT 
Depth: 1109 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Acanthephyra stylorostratis/P 1
Benthesicymus bartletti/B 5
Geryon quinquedens/B 6
Lithodes agassizii/B 1
Meningodora mollis/P 1
Metacrangon jacqueti agassizi/B 2
Munidopsis curvirostra/B 2
Nematocarcinus cursor/B 5
Nematocarcinus rotundus/B 9
Plesiopenaeus edwardsianus/B 1
Sabinea hystrix/B 7
Sergestes robustus/P 3
Stereomastis nana/B 1
Stereomastis sculpta sculpta/B 1
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Station: 33 Cruise: GI-75-08 Gear: 45'OT
Latitude: 37°01.7'N Longitude: 73° 59.1'W Depth: 2257 m
Temperature: 2,9°C Date: 09/13/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 1
Acanthephyra purpurea/P 2
Glyphocrangon sculpta/B 18
Hepomadus tener/B 2
Hymenopenaeus laevis/B 1
Munidopsis rostrata/B 15
Nematocarcinus ensifer/B 30
Polycheles validus/B 1
Sergestes robustus/P 1
Stereomastis nana/B 3
Stereomastis sculpta sculpta/B 1
Station: 34 Cruise: GI-75-08 Gear: 45'OT
Latitude: 36°57.3,N Longitude: 73° 39.5'W Depth: 2767 m
Temperature: 2.5°C Date: 09/14/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Hepomadus tener/B 2
Lithodes agassizii/B 1
Munidopsis bairdii/B 2
Munidopsis rostrata/B 1
Nematocarcinus ensifer/B 6
Plesiopenaeus armatus/B 1
Station: 35 Cruise: GI-75-08 Gear: 45'OT
Latitude: 36°57.9'N Longitude: 73° 21.5 'W Depth: 2933 m
Temperature: 2.3°C Date: 09/14/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Ephyrina bifida/P 1
Ethusina abyssicola/B 11
Heterocarpus oryx/B 1
Lithodes agassizii/B 2
Munidopsis bairdii/B 13
Munidopsis bermudezi/B 1
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Station: 35 (continued)
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Munidopsis sundi/B 1
Nematocarcinus ensifer/B 27
Notostomus marptocheles/P 1
Notostomus distirus/P 1
Parapasiphae sulcatifrons/P 1
Sergestes sp./P 1
Systellaspis braueri/P 1
Station: 36 Cruise: 
Latitude: 36°59.0'N Longitude: 
Temperature: 2.3°C Date:
GI-75-08 Gear: 45'OT 
72° 58.0'W Depth: 3083 m 
09/15/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 4
Ethusina abyssicola/B 9
Lithodes agassizii/B 2
Nematocarcinus ensifer/B 5
Parapagurus pilosimanus nudus/B 10
Parapagurus pilosimanus pilosimanus/B 19
Plesiopenaeus armatus/B 1
Station: 79 Cruise: GI-75-08 Gear: 45'OT
Latitude: 36°44.6'N Longitude: 74°41.0'W Depth: 102 m
Temperature: 12.9°C Date: 09/17/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 28
Collodes robustus/B 2
Ovalipes stephensoni/B 20
Pagurus acadianus/B 1
Pagurus piercei/B 1
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Station: 80 
Latitude: 36°41.3'N 
Temperature: 13.8°C
Cruise: 
Longitude: 
Date:
GI-75-08 
74°43.5'W 
09/17/75
Gear: 
Depth:
45’OT 
95 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 
Collodes robustus/B 
Munida iris iris/B 
Ovalipes stephensoni/B
109
5
2
1
Station: 81 
Latitude: 36°36.5'N 
Temperature: 12.6°C
Cruise: 
Longitude: 
Date:
GI-75-08 
74° 44.2 'W 
09/17/75
Gear: 45'OT 
Depth: 198 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 74
Ovalipes stephensoni/B 3
Station: 82 Cruise: 
Latitude: 36637.0'N Longitude: 
Temperature: 12.0°C Date:
GI-75-08 
74° 41.4'W 
09/17/75
Gear: 45'OT 
Depth: 198 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthocarpus alexandri/B 30
Bathynectes superbus/B 1
Cancer borealis/B 66
Cancer irroratus/B 135
Collodes robustus/B 1
Crangon septemspinosa/B 3
Dichelopandalus leptocerus/B 1
Munida iris iris/B 16
Ovalipes stephensoni/B 2
Parapenaeus longirostris/B 6
Plesionika edwardsi/B 3
Plesionika tenuipes/B 6
Processa bermudensis/B 1
Pyromaia cuspidata/B 1
Solenocera necopina/B 8
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Station: 83 Cruise: 
Latitude: 36°4l.l'N Longitude: 
Temperature: 12.0°C Date:
GI-75-08 
74° 40.1'W 
09/17/75
Gear: 45’OT 
Depth: 284 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthocarpus alexandri/B 6
Bathynectes superbus/B 15
Cancer borealis/B 60
Cancer irroratus/B 755
Dichelopandalus leptocerus/B 137
Geryon quinquedens/B 14
Homarus americanus/B 1
Munida iris iris/B 419
Munida longipes/B 10
Pagurus politus/B 14
Pleoticus robustus/B 1
Plesionika acanthonotus/B 1
Plesionika tenuipes/B 32
Station: 84 Cruise: GI-75-08 Gear: 45'OT
Latitude: 36°44.0'N Longitude: 74° 38.3'W Depth: 304 m
Temperature: 9.2°C Date: 09/17/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 8
Cancer borealis/B 18
Cancer irroratus/B 13
Geryon quinquedens/B 14
Munida iris iris/B 2
Pagurus politus/B 4 .
Plesionika edwardsi/B 1
Plesionika holthuisi/B 1
Pleoticus robustus/B 4
Station: 85 Cruise: GI-75-08 Gear: 45'OT
Latitude: 36 43.5'N Longitude: 74° 36.5 'W Depth: 647 m
Temperature: 4.7 C Date: 09/18/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bythocaris gracilis/B 2
Geryon quinquedens/B 81
Hymenopenaeus aphoticus/B 1
Nematocarcinus sp./B 1
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Station: 86 Cruise: GI-75-08 Gear: 45’OT
Latitude: 36°36.8'N Longitude: 74° 39 .6 ’ W Depth: 619 m
Temperature: 4.9°C Date: 09/18/75
SPECIES/Benthic or Pelagic NUMBER 0E INDIVIDUALS
Geryon quinquedens/B 50
Metacrangon jacqueti agassizi/B 3
Plesiopenaeus edwardsianus/B 1
Sergestes arcticus/P 75
Station: 87 Cruise: GI-75-08 Gear: 45’OT
Latitude: 36°36.2'N Longitude: 74° 38.9 'W Depth: 898 m
Temperature: 4.4°C Date: 09/18/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 45
Metacrangon jacqueti agassizi/B 1
Sabinea hystrix/B 4
Sergestes robustus/P 2
Station: 88 Cruise: GI-75-08 Gear: 45'OT
Latitude: 36°42.5'N Longitude: 74° 32.1TW Depth: 1189 m
Temperature: 4.1°C Date: 09/18/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 
Lithodes agassizii/B 
Stereomastis nana/B 
Stereomastis sculpta sculpta/B
3
5
1
2
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Station: 89 Cruise: 
Latitude: 36°40.1'N Longitude: 
Temperature: 3.7°C Date:
GI-75-08 
74° 25.4 'W 
09/18/75
Gear: 45'OT 
Depth: 1644 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Benthesicymus bartletti/B 3
Glyphocrangon longirostris/B 1
Nematocarcinus rotundus/B 2
Stereomastis nana/B 8
Stereomastis sculpta sculpta/B 2
Station: 90 Cruise: GI-75-08 Gear: 45'OT
Latitude: 36°38.7'N Longitude: 74° 23.0'W Depth: 1743 m
Temperature: 3.7°C Date: 09/19/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Polycheles granulatus/B 1
Sergestes arcticus/P 3
Station: 93 Cruise: GI-75-08 Gear: 45'OT
Latitude: 36°37.1'N Longitude: 74° 25.0'W Depth: 1803 m
Temperature: 3.6°C Date: 09/19/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 1
Acanthephyra purpurea/P 6
Acanthephyra eximia/B 1
Benthesicymus bartletti/B 3
Nematocarcinus cursor/B 1
Nematocarcinus ensifer/B 1
Stereomastis nana/B 23
Stereomastis sculpta sculpta/B 1
372
Station: 95 Cruise: GI-75-08 Gear: 45'OT
Latitude: 36°41.2'N Longitude: 74°41.5'W Depth: 118 m
Temperature: 13.9°C Date: 09/20/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthocarpus alexandri/B 1
Cancer borealis/B 6
Cancer irroratus/B 74
Crangon septemspinosa/B 1
Euprognatha rastellifera/B 1
Homola barbata/B 2
Homarus americanus/B 1
Munida iris iris/B 16
Ovalipes stephensoni/B 16
Parthenope pourtalesii/B 1
Tetraxanthus bidentatus/B 30
Station: 96 Cruise: GI-75-08 Gear: 45'OT
Latitude: 36°35.9'N Longitude: 74° 42.1 'W Depth: 128 m
Temperature: 13.2°C Date: 09/20/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 4
Cancer irroratus/B 93
Collodes robustus/B 3
Homola barbata/B 6
Munida iris iris/B 4
Nibilia antilocapra/B 1
Ovalipes stephensoni/B 1
Parthenope pourtalesii/B 2
Tetraxanthus bidentatus/B 1
Station: 97 Cruise: GI-75-08 Gear: 45'OT
Latitude: 36°34.2'N Longitude: 74° 42.6 'W Depth: 144 m
Temperature: 12.9°C Date: 09/20/75
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 15
Cancer irroratus/B 117
Homola barbata/B 1
Munida iris iris/B 19
Pagurus politus/B 1
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Station: 98 Cruise: 
Latitude: 36°40.2'N Longitude: 
Temperature: 4.4°C Date:
GI-75-08 
74° 37.6'W 
09/20/75
Gear: 45'OT 
Depth: 932 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Geryon quinquedens/B 72
Metacrangon jacqueti agassizi/B 10
Pandalus propinquus/B 1
Polycheles granulatus/B 1
Sabinea hystrix/B 13
Sergestes arcticus/P 14
Stereomastis sculpta sculpta/B 1
Station: 99 Cruise: 
Latitude: 36°36.5'N Longitude: 
Temperature: 4.4 C Date:
GI-75-08 
74° 39.0 'W 
09/20/75
Gear: 45'OT 
Depth: 918 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 6
Gennadas valens/P 3
Geryon quinquedens/B 33
Metacrangon jacqueti agassizi/B 23
Munida valida/B 1
Pontophilus gracilis/B 1
Sabinea hystrix/B 2
Sergestes arcticus/P 39
Stereomastis nana/B 4
Stereomastis sculpta sculpta/B 2
Station: 5 Cruise: GI-74-04 Gear: 45'OT
Latitude: 37°03.1'N Longitude: 75°32.6'W Depth: 25 m
Temperature: 15.4°C Date: 11/13/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 5
Hexapanopeus angustifrons/B 4
Libinia dubia/B 1
Libinia emarginata/B 2
Metapenaeopsis goodei/B 2
Pagurus arcuatus/B 3
Pagurus longicarpus/B 101
Pagurus pollicaris/B 47
Portunus spinimanus/B 11
Portunus gibbesii/B 13
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Station: 6 Cruise: GI-74-04 Gear: 45'OT
Latitude: 37°07.2'N Longitude: 75° 25.7 ' W Depth: 23 m
Temperature: 15.3°C Date: 11/13/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 5
Libinia emarginata/B 1
Metapenaeopsis goodei/B 216
Ovalipes ocellatus/B 4
Ovalipes stephensoni/B 1
Pagurus acadianus/B 1
Pagurus longicarpus/B 6
Pagurus pollicaris/B 3
Penaeus duorarum/B 2
Station: 7 Cruise: GI-74-04 Gear: 45'OT
Latitude: 37°02.0'N Longitude: 75°15.3 'W Depth: 30 m
Temperature: 15.5°C Date: 11/13/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer irroratus/B 66
Libinia dubia/B 1
Libinia emarginata/B 15
Metapenaeopsis goodei/B 185
Ovalipes stephensoni/B 1
Pagurus longicarpus/B 6
Pagurus pollicaris/B 3
Portunus sayi/B 4
Station: 8 Cruise: 
Latitude: 36°59.7'N Longitude: 
Temperature: 14.8°C Date:
GI-74-04
74°53.5'W
11/13/74
Gear: 
Depth:
45'OT 
44 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 5
Cancer irroratus/B 400
Dichelopandalus leptocerus/B 8
Hyas coarctatus/B 2
Libinia dubia/B 3
Pagurus acadianus/B 22
Portunus spinicarpus/B 1
Trachypenaeus constrictus/B 1
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Station: 9 Cruise: 
Latitude: 37°06.0'N Longitude: 
Temperature: 14.6°C Date:
GI-74-04 
74° 54 .6'W 
11/13/74
Gear: 
Depth:
45'OT 
45 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 2
Cancer irroratus/B 511
Dichelopandalus leptocerus/B 27
Hyas coarctatus/B 2
Munida iris iris/B 2
Pagurus acadianus/B 9
Parapenaeus longirostris/B 4
Sicyonia brevirostris/B 1
Solenocera atlantidis/B 1
Station: 10 Cruise: GI-74--04 Gear: 45'OT
Latitude: 37°09.1'N Longitude: 74°54 ,6'W Depth: 43 m
Temperature: 14.7°C Date: 11/14/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 1
Cancer irroratus/B 184
Dichelopandalus leptocerus/B 158
Hyas araneus/B 1
Hyas coarctatus/B 1
Pagurus acadianus/B 5
Parapenaeus longirostris/B 6
Station: 11 Cruise: GI-74-04 Gear: 45'OT
Latitude: 37°08.4'N Longitude: 74° 47.3 'W Depth: 63 m
Temperature: 14.3 C Date: 11/14/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 1
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Station: 12 
Latitude: 36°59.4'N 
Date: 11/14/74
Cruise: 
Longitude:
GI-74-04 Gear: 45'OT 
74°48.4'W Depth: 57 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 2
Cancer irroratus/B 10
Munida iris iris/B 3
Station: 13 Cruise: GI-74-04 Gear: 45'OT
Latitude: 37°01.0'N Longitude: 74°45.9'W Depth: 67 m
Temperature: 14.6°C Date: 11/14/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 9
Cancer irroratus/B 3
Collodes robustus/B 1
Euprognatha rastellifera/B 1
Hyas coarctatus/B 3
Pagurus pubescens/B 2
Parthenope fraterculus/B 1
Pinnotheres maculatus/B 1
Station: 67 Cruise: GI-74-04 Gear: 45'OT
Latitude: 36 44.5'N Longitude: 74°43.6'W Depth: 78 m
Temperature: 14.6 C Date: 11/16/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Calappa angusta/B 3
Cancer borealis/B 8
Cancer irroratus/B 11
Crangon septemspinosa/B 4
Pagurus acadianus/B 1
Persephona mediterranea/B 4
377
Station: 68 Cruise: 
Latitude: 36°42.8'N Longitude: 
Temperature: 9.0°C Date:
GI-74-04 Gear: 45’OT 
74°38.2'W Depth: 269 m 
11/16/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 22
Cancer borealis/B 43
Cancer irroratus/B 15
Catapagurus gracilis/B 1
Dichelopandalus leptocerus/B 575
Eumunida picta/B 1
Geryon quinquedens/B 1
Hadropenaeus affinis/B 2
Homarus americanus/B 5
Munida iris iris/B 776
Munida longipes/B 10
Pagurus politus/B 1
Parapandalus willisi/B 120
Penaeopsis serrata/B 24
Pleoticus robustus/B 5
Plesionika ensis/B 2
Plesionika longipes/B 1
Plesionika tenuipes/B 60
Pontophilus brevirostris/B 9
Sergestes arcticus/P 2
Station: 69 Cruise: 
Latitude: 36 42.8'N Longitude: 
Temperature: 4.9 C Date:
GI-74-04 
74° 36.6 'W 
11/16/74
Gear: 45’OT 
Depth: 650 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 99
Metacrangon -jacqueti agassizi/B 1
Munida valida/B 1
Pandalus propinquus/B 4
Plesionika holthuisi/B 2
Sergestes arcticus/P 137
Spirontocaris lilljeborgii/B 1
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Station: 70 Cruise: GI-74-04 Gear: 45’OT
Latitude: 36°41.4'N Longitude: 74° 33.0'W Depth: 1141 m
Temperature: 4.2° C Date: 11/16/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 1
Acanthephyra purpurea/P 1
Station: 71 Cruise: GI-74-04 Gear: 45'OT
Latitude: 36°37.6'N Longitude: 74° 28.0 'W Depth: 1700 m
Temperature: 3.8°C Date: 11/17/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra eximia/B 1
Acanthephyra purpurea/P 1
Aristeomorpha foliacea/B 2
Benthesicymus bartletti/B 1
Sabinea hystrix/B 1
Stereomastis nana/B 14
Stereomastis sculpta sculpta/B 1
Station: 72 Cruise: 
Latitude: 36°36.3'N Longitude: 
Temperature: 3.8°C Date:
GI-74-04 
74° 24 .8 'W 
11/16/74
Gear: 45’OT 
Depth: 1730 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra eximia/B 2
Acanthephyra pelagica/P 1
Benthesicymus bartletti/B 5
Glyphocrangon longirostris/B 4
Hepomadus tener/B 6
Parapasiphae sulcatifrons/P 2
Stereomastis nana/B 10
Stereomastis sculpta sculpta/B 1
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Station: 73 Cruise: 
Latitude: 36 41.5'N Longitude: 
Temperature: 3.5 C Date:
GI-74-04 Gear: 45'OT 
74 18.5'W Depth: 1910 m 
11/17/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P . 2
Acanthephyra purpurea/P 1
Glyphocrangon longirostris/B 3
Hepomadus tener/B 4
Hymenopenaeus aphoticus/B 1
Nematocarcinus ensifer/B 28
Stereomastis nana/B 20
Station: 75 
Latitude: 36°33.2'N 
Temperature: 2.9°C
Cruise: 
Longitude:
GI-74-04 Gear: 45'OT 
74 01.7'W Depth: 2400 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 1
Glyphocrangon sculpta/B 78
Hepomadus tener/B 4
Hymenodora gracilis/P 2
Munidopsis bairdii/B 1
Munidopsis rostrata/B 8
Nematocarcinus ensifer/B 20
Pontophilus brevirostris/B 1
Systellaspis braueri/P 1
Stereomastis nana/B 6
Station: 79 
Latitude: 36 43.2'N 
Temperature: 9.6 C
Cruise: 
Longitude: 
Date:
GI-74-04 
74°38.0 'W 
11/18/74
Gear: 45’OT 
Depth: 260 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 18
Cancer borealis/B 20
Cancer irroratus/B 2
Dichelopandalus leptocerus/B 124
Homarus americanus/B 1
Munida forceps/B 1
Munida iris iris/B 327
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Station: 79 (continued)
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Munida longipes/B 7
Parapandalus richardi?/P 1
Parapandalus willisi/B 187
Penaeopsis serrata/B 5
Pleoticus robustus/B 1
Plesionika martia/B 2
Plesionika tenuipes/B 29
Pontophilus brevirostris/B 2
Station: 80 Cruise: 
Latitude: 36°44.5'N Longitude: 
Temperature: 11.7°C Date:
GI-74-04 
74° 39.1 ’ W 
11/18/74
Gear: 45'OT 
Depth: 186 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 1
Dichelopandalus leptocerus/B 2
Euprognatha rastellifera/B 2
Homola barbata/B 1
Munida iris iris/B 219
Munida longipes/B 2
Parapandalus willisi/B 1
Station: 81 Cruise: 
Latitude: 36°38.9'N Longitude: 
Temperature: 5.2°C Date:
GI-74-04 
74° 38,6 'W 
11/18/74
Gear: 45'OT 
Depth: 578 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 49
Homola barbata/B 1
Hymenopenaeus aphoticus/B 2
Metacrangon -jacqueti agassizi/B 1
Munida iris iris/B 5
Munida valida/B 1
Sergestes arcticus/P 609
Station: 82 Cruise: GI-74-04 Gear: 45'OT
Latitude: 36°36.8'N Longitude: 74°38.7'W Depth: 699 m
Temperature: 4.9°C Date: 11/18/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 43
Hymenopenaeus debilis/B 1
Metacrangon "jacqueti agassizi/B 1
Pasiphaea tarda/P 1
Sergestes arcticus/P 124
Stereomastis sculpta sculpta/B 7
Station: 83 Cruise: GI-74-04 Gear: 45'OT
Latitude: 36°40.7'N Longitude: 74° 30.5 'W Depth: 1408 m
Temperature: 3.9 C Date: 11/19/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 6
Heterocarpus oryx/B 1
Munida microphthalma/B 1
Munidopsis curvirostra/B 1
Plesiopenaeus armatus/B 1
Stereomastis nana/B 7
Stereomastis sculpta sculpta/B 4
Station: 84 Cruise: GI-74-04 Gear: 45 'OT
Latitude: 36°36.0,N Longitude: 74° 24.4 'W Depth: 1763 m
Temperature: 3.6 C Date: 11/19/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra eximia/B 1
Acanthephyra pelagica/P 1
Acanthephyra purpurea/P 5
Benthesicymus bartletti/B 2
Glyphocrangon longirostris/B 2
Hepomadus tener/B 2
Hymenodora gracilis/P 2
Meningodora mollis/P 1
Parapasiphae sulcatifrons/P 2
Sabinea hystrix/B 1
Sergestes robustus/P 2
Stereomastis nana/B 8
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Station: 85 Cruise: 
Latitude: 36 37.0'N Longitude: 
Temperature: 3.5°C Date:
GI-74-04 
73° 21.8'W 
11/19/74
Gear: 45'OT 
Depth: 1823 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 7
Benthesicymus bartletti/B 2
Gennadas valens/P 1
Glyphocrangon longirostris/B 6
Munida valida/B 1
Munidopsis curvirostra/B 1
Nematocarcinus ensifer/B 17
Parapasiphae sulcatifrons/P 4
Plesiopenaeus edwardsianus/B 1
Sergestes arcticus/P 18
Sergestes robustus/P 2
Stereomastis nana/B 19
Station: 86 Cruise: 
Latitude: 36 41.6'N Longitude: 
Temperature: 2.4 C Date:
GI-74-04 
73°47.0'W 
11/19/74
Gear: 45'OT 
Depth: 2642 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Hymenodora gracilis/P 2
Lithodes agassizii/B 3
Munidopsis bermudezi/B 1
Munidopsis curvirostra/B 1
Nematocarcinus ensifer/B 14
Plesiopenaeus edwardsianus/B 3
Sergestes robustus/P 1
Stereomastis nana/B 2
Station: 87 Cruise: GI-74-04 Gear: 45'OT
Latitude: 36°44.5'N Longitude: 73°45.9'¥ Depth: 2624 m
Temperature: 2.4 C Date: 11/19/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 2
Lithodes agassizii/B 7
Munidopsis bairdii/B 1
Nematocarcinus ensifer/B 5
Plesiopenaeus armatus/B 4
Sergestes arcticus/P 1
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Station: 88 Cruise: 
Latitude: 36 44.5'N Longitude: 
Temperature: 4.7°C Date:
GI-74-04 
74° 35.4 'W 
11/20/74
Gear: 45’OT 
Depth: 809 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra purpurea/P 2
Gennadas valens/P 1
Geryon quinquedens/B 20
Metacrangon jacqueti agassizi/B 5
Munida valida/B 1
Sergestes arcticus/P 15
Stereomastis sculpta sculpta/B 1
Station: 89 Cruise: 
Latitude: 36°32.5'N Longitude: 
Temperature: 4.4 C Date:
GI-74-04
74°40.1'W
11/20/74
Gear: 45'OT 
Depth: 912 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 44
Hymenopenaeus aphoticus/B 3
Metacrangon jacqueti agassizi/B 26
Sabinea hystrix/B 1
Sergestes arcticus/P 48
Stereomastis sculpta sculpta/B 6
Station: 90 Cruise: 
Latitude: 36°29.3'N Longitude: 
Temperature: 4.8 C
GI-74-04 Gear: 45’OT 
74°40.4'W Depth: 686 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 51
Metacrangon jacqueti agassizi/B 29
Plesiopenaeus edwardsianus/B 1
Sabinea hystrix/B 1
Sergestes arcticus/P 19
Stereomastis sculpta sculpta/B 1
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Station: 91 Cruise: GI-74-04 Gear: 45'OT
Latitude: 36°43.7'N Longitude: 74°37.6'W Depth: 376 m
Temperature: 7.4°C Date: 11/20/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 6
Cancer borealis/B 29
Cancer irroratus/B 2
Dichelopandalus leptocerus/B 10
Geryon quinquedens/B 31
Homarus americanus/B 1
Munida iris iris/B 1
Pagurus politus/B 3
Pandalus propinquus/B 1
Pleoticus robustus/B 3
Plesionika acanthonotus/B 2
Rochinia tanneri/B 1
Sergestes arcticus/P 16
Spirontocaris lillieborgii/B 3
Station: 92 Cruise: 
Latitude: 36°39.6'N Longitude: 
Temperature: 11.7 C Date:
GI-74-04 
74° 37.8'W 
11/20/74
Gear: 45'OT 
Depth: 200 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 1
Cancer borealis/B 8
Cancer irroratus/B 25
Dichelopandalus leptocerus/B 24
Ethusa microphthalma/B 2
Homarus americanus/B 6
Lithodes agassizii/B 1
Munida iris iris/B 107
Pagurus longicarpus/B 1
Parapandalus willisi/B 5
Penaeopsis serrata/B 1
Plesionika edwardsi/B 2
Sergestes arcticus/P 2
Stenopus scutellatus/B 1
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Station: 93 Cruise: GI-74-04 Gear: 45'OT
Latitude: 36°45,3'N Longitude: 74°44.0'W Depth: 69 m
Temperature: 15.4°C Date: 11/21/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Calappa angusta/B 1
Cancer borealis/B 2
Cancer irroratus/B 2
Pagurus acadianus/B 2
Station: 94 Cruise: GI-74-04 Gear: 45'OT
Latitude: 36°39.8'N Longitude: 74° 36. 5' W Depth: 83 m
Temperature: 14.8 C Date: 11/21/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 10
Cancer irroratus/B 2
Collodes robustus/B 1
Ethusa microphthalma/B 1
Euprognatha rastellifera/B 1
Pagurus acadianus/B 1
Parthenope pourtalesii/B 3
Pinnotheres maculatus/B 1
Station: 95 Cruise: 
Latitude: 37°05.0'N Longitude: 
Temperature: 3.2 C Date:
GI-74-04 
74°12.5 'W 
11/22/74
Gear: 45'OT 
Depth: 2100 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 1
Benthesicymus bartletti/B 2
Glyphocrangon longirostris/B 4
Glyphocrangon sculpta/B 3
Lithodes agassizii/B 1
Munidopsis curvirostra/B 5
Munidopsis rostrata/B 20
Nematocarcinus ensifer/B 9
Sergestes japonicus/P 2
Sergestes splendens/P 1
Stereomastis nana/B 19
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Station: 96 Cruise: GI-74-04 Gear: 45'OT
Latitude: 37 08.6'N Longitude: 73°57.6'W Depth: 2100 in
Temperature: 3.2°C Date: 11/22/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 2
Acanthephyra purpurea/P 6
Glyphocrangon longirostris/B 1
Glyphocrangon sculpta/B 17
Lithodes agassizii/B 1
Munidopsis bairdii/B 4
Munidopsis curvirostra/B 1
Munidopsis rostrata/B 25
Nematocarcinus ensifer/B 87
Parapasiphae sulcatifrons/P 1
Polycheles validus/B 3
Sabinea hystrix/B 1
Sergestes arcticus/P 1
Stereomastis nana/B 39
Systellaspis braueri/P 1
Station: 97 Cruise: 
Latitude: 37°00.3'N Longitude: 
Temperature: 3.9°C Date:
GI-74-04 
74°15.0'W 
11/23/74
Gear: 45'OT 
Depth: 1430 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra eximia/B 5
Acanthephyra purpurea/P 2
Benthesicymus bartletti/B 7
Benthesicymus filipes/B 17
Bythocaris gracilis/B 1
Geryon quinquedens/B 3
Glyphocrangon longirostris/B 2
Heterocarpus oryx/B 3
Hymenopenaeus aphoticus/B 1
Lithodes agassizii/B 2
Metacrangon jacqueti agassizi/B 2
Munida microphthalma/B 14
Munidopsis curvirostra/B 4
Nematocarcinus cursor/B 4
Nematocarcinus ensifer/B 23
Nematocarcinus rotundus/B 18
Parapasiphae sulcatifrons/P 1
Polycheleles granulatus/B 1
Sabinea hystrix/B 1
Stereomastis nana/B 10
Stereomastis sculpta sculpta/B 1
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Station: 98^  Cruise: 
Latitude: 36°59.7'N Longitude: 
Temperature: 4.7°C Date:
GI-74-04 
74° 33.5'W 
11/23/74
Gear: 45'OT 
Depth: 750 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 42
Metacrangon jacqueti agassizi/B 7
Munida microphthalma/B 2
Sabinea hystrix/B 15
Stereomastis sculpta sculpta/B 3
Station: 100 Cruise: GI-74-04 Gear: 45'OT
Latitude: 37°03.3'N Longitude: 74°31.8'W Depth: 625 m
Temperature: 5.0° C Date: 11/23/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 89
Cancer borealis/B 40
Dichelopandalus leptocerus/B 50
Eumunida picta/B 4
Geryon quinquedens/B 25
Homarus americanus/B 24
Munida iris iris/B 508
Munida longipes/B 1
Munida valida/B 2
Pagurus politus/B 13
Pandalus propinquus/B 2
Parapandalus miles/B 1
Parapandalus willisi/B 143
Penaeopsis serrata/B 11
Pleoticus robustus/B 1
Plesionika longipes/B 1
Sergestes arcticus/P 4
Stereomastis nana/B 1
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Station: 101 Cruise: GI-74-04 Gear: 45'OT
Latitude: 37°03.4'N Longitude: 74°04.4'W Depth: 300 m
Temperature: 9.0°C Date: 11/24/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 3
Cancer borealis/B 34
Cancer irroratus/B 156
Dichelopandalus leptocerus/B 7
Homarus americanus/B 12
Pleoticus robustus/B 1
Munida iris iris/B 11
Station: 102 Cruise: 
Latitude: 37°05.1'N Longitude: 
Temperature: 8.3 C Date:
GI-74-04 
74° 39 .7 'W 
11/24/74
Gear: 45'OT 
Depth: 315 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Cancer borealis/B 29
Cancer irroratus/B 2
Dichelopandalus leptocerus/B 5
Homarus americanus/B 4
Pagurus politus/B 1
Sergestes arcticus/P 2
Station: 103 Cruise: 
Latitude: 37°03.0'N Longitude: 
Temperature: 4.7 C Date:
GI-74-04 
74° 30.8'W 
11/24/74
Gear: 45'OT 
Depth: 628 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra pelagica/P 1
Acanthephyra purpurea/P 1
Dichelopandalus leptocerus/B 3
Gennadas valens/P 1
Geryon quinquedens/B 33
Metacrangon jacqueti agassizi/B 3
Penaeopsis serrata/B 1
Sergestes arcticus/P 28
Stereomastis sculpta sculpta/B 2
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Station: 104 Cruise: GI-74-04 Gear: 45'0T
Latitude: 37°03.6'N Longitude: 74° 34.1 'W Depth: 325 m
Temperature: 8.3°C Date: 11/24/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Bathynectes superbus/B 123
Cancer borealis/B 60
Cancer irroratus/B 4
Dichelopandalus leptocerus/B 194
Eumunida picta/B 8
Geryon quinquedens/B 4
Homarus americanus/B 84
Munida iris iris/B 1251
Munida longipes/B 1
Pandalus propinquus/B 11
Parapandalus willisi/B 628
Penaeopsis serrata/B 63
Plesionika tenuipes/B 2
Plesionika edwardsi/B 1
Pontophilus brevirostris/B 4
Station: 105 Cruise: GI-74-04 Gear: 45'OT
Latitude: 37°05.4'N Longitude: 74°23.6'W Depth: 1520 m
Temperature: 3.8°C Date: 11/24/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra eximia/B 1
Acanthephyra pelagica/P 2
Acanthephyra purpurea/P 1
Benthesicymus bartletti/B 8
Geryon quinquedens/B 13
Lithodes agassizii/B 1
Munidopsis curvirostra/B 1
Nematocarcinus rotundus/B 11
Parapagurus pilosimanus pilosimanus/B 1
Sabinea hystrix/B 2
Stereomastis nana/B 2
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Station: 106 Cruise: GI-74-04 Gear: 45'OT
Latitude: 37°06.1'N Longitude: 74°23.7 'W Depth: 1400 m
Temperature: 3.9°C Date: 11/24/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra eximia/B 4
Acanthephyra purpurea/P 1
Benthesicymus bartletti/B 18
Benthesicymus filipes/B 1
Geryon quinquedens/B 8
Lithodes agassizii/B 1
Nematocarcinus cursor/B 1
Nematocarcinus rotundus/B 25
Parapasiphae sulcatifrons/P 2
Sabinea hystrix/B 1
Sergestes arcticus/P 2
Sergestes robustus/P 1
Stereomastis nana/B 3
Stereomastis sculpta sculpta/B 1
Station: 107 Cruise: 
Latitude: 37°03.5'N Longitude: 
Temperature: 4.9 C Date:
GI-74-04 
74° 30.9 'W 
11/25/74
Gear: 45'OT 
Depth: 660 m
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Acanthephyra jpurpurea/P 2
Geryon quinquedens/B 72
Metacrangon jacqueti agassizi/B 2
Munida valida/B 1
Pagurus politus/B 1
Sergestes arcticus/P 18
Sergestes robustus/P 1
Stereomastis nana/B 2
Stereomastis sculpta sculpta/B 3
Station: 108 Cruise: GI-74-04 Gear: 45'0T
Latitude: 36 59.8'N Longitude: 74°33.7 'W Depth: 720 m
Temperature: 4.8°C Date: 11/25/74
SPECIES/Benthic or Pelagic NUMBER OF INDIVIDUALS
Geryon quinquedens/B 184
Munida valida/B 8
Pagurus politus/B 1
Pandalus propinquus/B 1
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